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PREFACE. 


The  following  pages  explain  fully  the  inducements 
that  led  the  author,  when  professionally  con- 
sulted in  the  autumn  of  1846,  to  advise  the  Di- 
rectors of  the  Manchester,  Sheffield,  and  Lincoln- 
shire Railway  Company  to  apply  for  parliamentary 
powers  to  legalize  the  sale  of  a  large  quantity  of 
excellent  water,  which  came  into  their  possession 
from  becoming  the  purchasers  of  the  Peak  Forest 
and  Macclesfield  Canals,  and  to  empower  them  to 
construct  such  additional  works  as  would  enable 
them  to  store  and  supply  this  water  in  the  purest 
state,  at  a  cheap  rate,  for  distribution  to  the  inha- 
bitants of  Manchester,  Salford,  and  Stockport. 

Since  the  year  1844,  the  Manchester  and  Salford 
Water  Works  Company  have  been  the  purchasers 
of  a  portion  of  this  water  to  supply  their  tenants, 
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as  the  quantity  they  derive  from  the  River  Medlock, 
and  the  drainage  ground  of  the  Gorton  Reservoirs, 
has  not  in  some  years  been  found  equal  to  one  half 
of  their  requirements:  the  quality  of  the  water 
procured  from  the  last-mentioned  sources,  polluted 
as  it  is  (especially  in  warm  weather),  from  many 
causes,  has  been  rendered  much  less  objectionable 
by  its  admixture  with  the  pure  water  obtained 
from  the  reservoirs  of  the  Peak  Forest  Canal. 
With  these  claims  upon  the  public  of  Manchester 
and  Salford  for  support,  combined  with  the  con- 
viction that  no  other  source  presented  itself  from 
which  a  sufficient  supply  of  pure  water,  for  their 
domestic  use,  could  upon  such  advantageous  terms 
be  procured,  the  Manchester,  Sheffield,  and  Lin- 
colnshire Railway  Company  last  year  sought  and 
obtained  parliamentary  powers  to  enable  them  to 
collect  and  filter  this  water,  for  the  purpose  of 
supplying  it  in  bulk  to  any  party  who  might  be- 
come the  distributors  of  it. 

A  comparison  of  this  project  as  it  obtained  the 
Royal  assent,  with  the  scheme  at  present  promoted 
by  the  Corporation  of  Manchester  for  the  purpose 
of  supplying  water  to  the  Borough  of  Manchester, 
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is  contained  in  the  following  Report,  and  may  be 
interesting  not  only  to  the  shareholders  of  the 
Manchester,  Sheffield,  and  Lincolnshire  Railway 
Company,  but  also  to  the  public  of  Manchester, 
Salford,  and  Stockport.  To  render  it  more  gene- 
rally useful,  a  few  introductory  pages  have  been 
added. 

19.  BuckingLam  Street,  Adelplii,  March,  1848. 


INTRODUCTION. 


The  inhabitants  of  the  towns  of  Manchester  and 
Salford  are  at  present  supplied  with  water,  for 
domestic  and  other  uses,  by  the  Manchester  and 
Salford  Water  Works  Company,  who  derive  the 
water  supplied  to  their  customers  from  different 
sources ;  namely,  in  part  from  two  reservoirs,  situ- 
ated at  Gorton,  about  three  miles  to  the  East  of 
Manchester  (which  reservoirs  collect  the  drainage 
from  about  1600  acres  of  land,  shown  on  the  ac- 
companying map,  and  coloured  green),  and  in 
part  from  a  reservoir  at  Beswick,  to  the  East  of 
the  town  of  Manchester,  which  serves  to  collect 
flood-waters  from  the  river  Medlock ;  this  water  is 
afterwards  pumped  for  distribution  by  steam-power 
to  a  service  reservoir  at  a  greater  altitude.  A  weU 
has  lately  been  sunk  (but  is  not  yet  completed)  in 
the  red  sandstone,  near  the  Gorton  Reservoirs,  from 
which  water  is  pumped,  also  by  steam-power,  into 


8  ■ 

the  Gorton  Reservoirs ;  and  for  the  last  three  or 
four  years  water  has  been  supplied  to  the  Water 
Works  Company,  from  reservoirs  belonging  to  the 
Peak  Forest  Canal,  (which  canal  is  now  the  pro- 
perty of  the  Manchester,  Sheffield,  and  Lincohi- 
shire  Railway  Company).    These  reservoirs,  called 
the  Todd's  Brook  Reservoir,  and  Comb's  Reservoir, 
will  be  found  on  the  map  near  Whaley,  about  four- 
teen miles  South-East  of  Manchester ;  the  water 
from  them  is  conducted  to  the  Gorton  or  Beswick 
Reservoirs  of  the  Manchester  and  Salford  Water 
Works  Company,  by  using  the  Peak  Forest  and 
Ashton  Canals  as  a  conduit.    It  will  be  seen,  by 
referring  to  the  map,  that  the  Ashton  Canal  passes 
over  some  of  the  feeders  of  the  Gorton  Reservoirs, 
and  that  the  Peak  Forest  Canal  unites  with  the 
Ashton  Canal:  water  is  supplied  at  the  extreme 
southerly  end  of  the  Peak  Forest  Canal  from  the 
Todd's  Brook  and  Comb's  Reservoirs,  and  drawn 
off  into  the  feeders  of   the  Gorton  Reservoirs 
from  the  Ashton  Canal.    These  are  the  sources 
from  which  the  towns  of  Manchester  and  Salford 
are  at  present  supplied  by  the  Water  Works  Com- 
pany.   In  a  report  made  to  this  Company  by  their 
engineer,  dated  May  21.  1842,  it  is  stated  that,  in 
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the  year  1841,  418,433,000  gallons  were  sup- 
plied from  the  drainage  ground  of  the  Gorton 
Reservoirs,  and  30,096,000  gallons  from  the  river 
Medlock,  making  about  1,443,000  gallons  per  day, 
as  the  total  supply  to  the  tenants  of  the  "Water 
Works  Company  in  this  year.  This  shows  that 
rather  less  than  one  thirteenth  of  the  total  supply 
was  in  the  year  1841  acquired  from  the  river 
Medlock:  at  that  time  the  well  in  the  red  sand- 
stone was  not  sunk,  nor  any  water  taken  from 
the  reservoirs  near  Whaley.  In  July,  1844,  the 
Water  Works  Company,  not  having  sufficient  water 
to  supply  their  tenants,  procured,  in  the  emer- 
gency, a  quantity  from  the  Peak  Forest  Canal 
Company's  reservoirs,  which  was  delivered  to  them 
by  the  means  before  described.  The  Water  Works 
Company  soon  after  entered  into  an  arrangement  to 
take  from  this  source  120,000,000  of  gallons  an- 
nually, for  three  years  certain,  at  the  rate  of  two- 
pence per  1000  gallons;  and  in  1844  50,000,000 
of  gallons,  in  addition  to  this  quantity,  were  sup- 
plied to  them. 

The  Manchester  and  Salford  Water  Works  Com- 
pany in  the  Session  of  1845  applied  to  Parliament 
for  an  act  to  enable  them  to  procure  a  further 


10 

supply  of  water,  by  constructing  impounding  re- 
servoirs among  the  hills  to  the  East  of  Manchester ; 
but  owing  to  the  opposition  given  to  this  measure 
from  various  sources,  they  eventually  abandoned 
their  bill  after  having  got  through  the  Committee 
of  the  House  of  Commons.  In  the  Session  of  1847, 
three  projects  were  prosecuted  to  procure  a  further 
supply  of  water  for  Manchester  and  Salford ;  one 
by  the  Manchester  and  Salford  Water  Works  Com- 
pany, who  proposed  to  collect  a  supply  of  water  in 
reservoirs,  to  be  constructed  in  Lyme  Park,  about 
eight  miles  South-East  of  Manchester,  and  not 
far  distant  from  Stockport;  another  by  the  Cor- 
poration of  Manchester,  who  proposed  to  collect 
water  in  reservoirs  to  be  constructed  in  the  Valley 
of  Longdendale ;  and  the  third,  promoted  by  the 
Manchester,  Sheffield,  and  Lincolnshire  Railway 
Company,  who  having  become  the  purchasers  of 
the  Macclesfield  and  Peak  Forest  Canals,  proposed 
to  make  use  of  the  powers  granted  to  them  by 
Parliament  for  the  collection  of  water  for  the 
use  of  these  canals,  and  to  obtain  such  further 
additional  powers  as  would  enable  them  to  collect 
it  in  the  greatest  purity,  and  marshal  it  at  High 
Lane,  near  Marplc,  a  suitable  locahty  for  after- 


11 

wards  supplying  it  to  Manchester,  Salford,  and 
Stockport,  at  a  great  altitude  above  these  towns. 

The  scheme  promoted  by  the  Manchester  and 
Salford  "Water  Works  Company  was  in  a  short  time 
abandoned.  The  project  of  the  Corporation  of 
Manchester  was  sanctioned  by  Parliament  last  Ses- 
sion ;  and,  with  some  modifications,  the  Manchester, 
Sheffield,  and  Lincolnshire  Railway  Company  also 
obtained  the  legislative  powers  sought  by  them. 

The  Manchester  Corporation  however,  princi- 
pally from  the  opposition  raised  by  the  millowners 
situated  on  the  streams  proposed  to  be  affected 
by  their  works,  bound  themselves  to  apply  to  Par- 
liament in  1848  for  further  powers  to  enable  them 
to  make  larger  reservoirs  than  were  proposed  last 
year,  for  the  purpose  of  securing  to  the  millowners, 
for  the  use  of  their  mills,  a  regular  stipulated  quan- 
tity of  water.  According  to  my  judgment  the  car- 
rying out  of  the  works  proposed  to  be  made  by  the 
Corporation  will  be  attended  with  great  unnecessary 
cost  to  the  inhabitants  of  Manchester,  and  the 
water  that  can  be  procured  will  be  bad  in  quality, 
and  inadequate  in  quantity  in  dry  seasons.  The 
enormous  fall  of  rain  calculated  on  by  the  Corpo- 
ration is  founded  in  error  * :  the  large  mass  of  peat 

*  See  Appendix  Q,  page  87. 
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and  mossy  land  from  which  their  water  is  proposed 
to  be  collected,  cannot  fail  in  warm  weather  to 
injure  and  discolour  the  water,  and  in  such  seasons, 
organic  matter  detrimental  to  health,  must  be  held 
in  solution  in  water  procured  from  such  a  source. 

I  believe  the  public  of  Manchester  to  be  strongly 
interested  in  closely  examining  the  merits  and 
demerits  of  this  scheme,  and  I  have  therefore 
procured  permission  from  the  Directors  of  the 
Manchester,  Sheffield,  and  Lincolnshire  Eailway 
Company  to  publish  the  following  Report,  made 
to  them  on  this  subject ;  and  should  it  be  found 
to  contain  any  errors,  no  one  will  be  better  pleased 
to  have  them  pointed  out  and  rectified  than  ray- 
self.    While  writing  upon  the  supply  of  water 
to  Manchester  and  Salford,  it  is  but  right  to 
mention  that  the  notoriously  bad  quality  of  the 
water  supplied  to  the  inhabitants  of  Manchester 
and  Salford,  originates,  in  a  great  measure,  from 
the  number  of  houses  situated  on  the  drainage- 
ground  of  the  Gorton  Reservoirs  ;  the  nature  of  the 
drainage-ground  itself  (which  is  partly  moss-land), 
and  the  kind  of  manure  (a  great  portion  of  which 
is  night-soil  and  ashes)  that  is  spread  in  large 
quantities  over  the  collecting-ground  :  indeed,  the 
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Gorton  Reservoirs  may  almost  literally  be  looked 
upon,  in  warm  dry  weather,  as  little  better  than 
large  cesspools,  receiving  the  drainage  and  sew- 
erage from  a  number  of  houses  situated  upon  its 
gathering-ground  * ;  and  persons  who  know  the  river 
Medlock,  will  believe  that  water,  procured  from  this 
source,  is  even  worse  than  the  water  received  in  the 
Gorton  Reservoirs  from  its  own  drainagcrground. 
For  the  preservation  of  the  health  of  the  people 
of  Manchester  and  Salford,  it  is  indispensably  ne- 
cessary that  the  worst  of  the  water  at  present 
draining  into  the  Gorton  Reservoirs  should  be 
immediately  diverted  away  from  them,  and  a  supply 
of  wholesome  water  procured  from  other  sources. 
This  could  be  done  by  the  Corporation  or  Water 
Works  Company  entering  into  arrangements  with 
the  Manchester,  Sheffield,  and  Lincolnshire  Rail- 
way Company  to  keep  the  present  Gorton  Reservoirs 
entirely  supplied  with  water  from  the  reservoirs 
of  the  Railway  Company  situated  near  Whaley. 

The  Railway  Company,  without  the  construction 
of  any  additional  works,  can  immediately  enter  into 
arrangements  to  supply  a  quantity  of  water,  equal 
at  least  to  three  and  a  half  millions  of  gallons  per 

*  See  Appendix  L,  page  79. 
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day  in  the  driest  year  known  ;  and  have  the  powers, 
under  an  Act  of  Parliament  obtained  by  them  last 
year,  to  construct  additional  works,  which,  when 
completed,  will  enable  them  to  supply  at  least  seven 
and  a  quarter  millions  of  gallons  per  day  from  the 
same  source.  Five  millions  of  gallons  of  this  quan- 
tity could  in  a  very  short  time  be  collected,  and 
supplied  to  the  Gorton  Reservoirs.  The  whole  of 
this  water  is  of  the  very  best  quality,  averaging 
only  from  two  to  four  degrees  of  hardness  in  the 
Company's  reservoirs ;  it  is  collected  from  the  rain 
that  falls  upon  very  steep  land  of  the  well-known 
Millstone  Grit  geological  formation,  and  if  regu- 
larly  supplied  to  the  Gorton  Reservoirs  would  be 
very  little  deteriorated  in  its  passage  thither.  As 
soon  as  the  necessary  works  could  be  completed, 
for  which  the  Railway  Company  have  legislative 
powers,  seven  and  a  quarter  millions  of  gallons 
of  water  of  the  very  best  quality^  could  be  delivered 
per  day,  filtered,  from  a  proposed  service  reservoir 
situated  at  High  Lane,  near  Marple,  at  an  altitude 
of  320  feet  above  Brown -street,  Manchester.  When- 
ever any  further  quantity  than  seven  and  a  quarter 
millions  of  gallons  per  day  should  be  required, 
additional  legislative  powers  could  be  obtained  to 
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procure  almost  any  further  quantity  (say  at  least 
twenty  millions  of  gallons  of  water  per  day)  in 
connection  with  the  present  scheme,  without  detri- 
ment to  any  private  interest.  Under  these  circum- 
stances it  is  a  question  for  the  inhabitants  of  Man- 
chester to  consider  whether  it  would  not  be  much 
better  to  make  arrangements  with  the  Manchester, 
Sheffield,  and  Lincolnshire  Railway  Company,  for  a 
supply  of  water  in  bulk  *,  than  to  procure  it  by  the 
prosecution  of  the  Corporation  Scheme,  which,  if 
ever  carried  out,  can  he  of  no  immediate  benefit 
to  Manchester,  and  is  certain  of  entailing  an  enor- 
mous expenditure. 

"  'Tis  distance  lends  enchantment  to  the  view  " 
of  the  promoters  of  the  Corporation  Scheme,  and 
I  fully  believe  distance  only.  At  any  rate  dis- 
cussion on  a  subject  of  so  much  importance  must 
be  attended  with  benefit,  and  can  do  no  harm. 
This  must  serve  as  an  apology,  if  any  be  needed, 
for  the  present  publication. 

*  See  Appendix  R,  page  87. 
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To  the  Chairman  and  Directors  of  the  Manchester^ 
Sheffield^  and  Lincolnshire  Railway  Company. 

My  Loed  and  Gentlemen, 

I  NOW  propose  to  redeem  the  promise  made  in  my 
Report,  dated  the  31st  of  July,  1847,  and  to  prove 
how  few  are  the  sources  from  whence  an  abundant 
supply  of  good  water  can  be  supplied  to  Manchester 
for  domestic  purposes;  and  of  these  sources,  how 
immeasurably  superior  is  the  district  of  country 
from  which  your  Company  derive  their  waters  for 
the  navigation  of  their  Peak  Forest  and  Maccles- 
field Canals,  and  the  surplus  of  which  waters  (not 
required  for  navigation)  were,  by  your  Act  of  the 
last  Session,  rendered  available,  at  your  discretion, 
for  domestic,  trading,  and  other  uses.  To  enable 
you  the  better  to  follow  my  remarks,  I  have  pre- 
pared the  accompanying  map  of  the  upland  round 
Manchester,  which  shows  at  a  glance  the  whole 
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of  the  sources  from  which  a  supply  of  water  can 
be  collected  for  the  use  of  Manchester.  It  also 
shows,  in  relative  position,  the  gathering  grounds 
and  reservoirs  that  are  now  used  to  supply  dif- 
ferent towns,  canals,  and  streams,  in  the  im- 
mediate vicinity  of  Manchester,  and  will  be  found 
useful  to  refer  to  on  this  account. 

The  town  of  Manchester  is  situated  at  an  average 
height  of  about  120  feet  above  the  mean  level 
of  the  sea  at  Liverpool,  and  is  bordered  on  the 
North- West,  the  North,  the  East,  and  the  South, 
by  high  hills  and  upland  that,  in  a  distance  varying 
from  twelve  to  eighteen  miles  from  the  town,  rise 
1100  to  1900  feet  above  the  sea,  when  they  begin 
to  fall  in  a  contrary  direction.    The  highest  points 
in  this  range  of  hills  are  Eivington  Pike  to  the 
North-West  of  Manchester,  1545  feet  above  the 
mean  level  of  the  sea ;  Blackstone  Edge  to  the 
North-East,  about  1450  feet ;  Holme  Moss  to  the 
East,  about  1859  feet ;  Kinder  Scout  to  the  South- 
East,  about  1981  feet;  Axe  Edge,  South-East  by 
South,  175 L  feet;  and  Bosley  Minns,  nearly  di- 
rect South,  about  1260  feet.    These  hills  rise  very 
abruptly,  and  the  numerous  vallies  and  mountain 
gorges  that  intersect  them  in  various  directions 
contain  channels,  called  rivers  or  streams,  that  drain 
off  the  rain  which  falls  upon  them.    The  names  of 
the  principal  rivers  deriving  their  waters  from  the 
sources  now  pointed  out,  are  the  Irwell,  the  Irk, 
the  Medlock,  the  Tame,  the  Etherow,  the  Goyt,  the 
Dane,  and  the  Bollin.    The  waters  of  the  whole 
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of  these  rivers  unite  in  the  river  Mersey,  and  by 
this  channel  are  discharged  into  the  sea  at  Li- 
verpool. * 

The  rivers  upon  which  the  towns  of  Manchester 
and  Salford  are  situated,  are  the  Irwell,  the  Irk, 
and  the  Medlock ;  the  two  latter  streams  joining  the 
Irwell  mthin  the  town.  The  area  of  land  upon 
which  the  rain  falls  that  feeds  these  streams  be- 
fore entering  Manchester  is  about  163,000  statute 
acres;  of  which  about  11,300  drain  into  the  river 
Medlock;  17,000  into  the  Irk;  and  134,700  into 
the  Irwell;  these  rivers,  like  all  others  having  a 
similar  origin,  are  very  irregular  as  regards  the 
quantity  of  water  which  passes  down  them  at 
different  seasons.  After  a  continuance  of  wet 
weather,  the  rains  flow  off  the  ground  immediately 
after  reaching  it ;  the  streams  are  of  course  soon 
swollen,  and  the  quantity  of  water  passing  down 
them  in  a  few  hours,  is  often  as  much  as  in  dry 
seasons  will  pass  off  in  as  many  weeks  or  months. 
These  floods,  though  chiefly  of  short  duration,  fre- 
quently do  considerable  mischief  (as  was  the  case 
last  year,  when  the  Medlock  overflowed  in  Man- 
chester and  inundated  Little  Ireland),  and  they 
are  now  more  sudden  and  violent  than  formerly, 
owing  to  the  great  improvement  recently  made  in 
the  drainage  of  land  for  agricultural  purposes. 
The  courses  of  the  tributaries  of  the  rivers  that 
pass  through  Manchester,  are  shown  on  the  ac- 

■  See  Appendix  O,  page  85. 
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companying  map  ;  and  these  streams  are  very 
remarkable  for  the  many  useful  purposes  to  which 
they  are  applied.  They  are  made  to  turn  innu- 
merable water-wheels,  that  give  motion  to  ma- 
chinery of  various  kinds  ;  they  are  used  to  supply 
both  the  means  of  forming  and  condensing  steam, 
that,  properly  directed,  performs  such  a  prodigy  of 
labour  with  unceasing  and  untiring  eflfect ;  they  are 
used  to  scour,  bleach,  and  dye  the  goods  they  have 
helped  to  spin  and  weave ;  and  their  flood-waters, 
collected  in  reservoirs,  feed  with  water  the  canals 
and  rivers  that  transport  both  the  raw  and  manu- 
factured material.  They  supply  our  houses  with 
water  for  domestic  purposes,  and  they  perform  the 
office  of  scavenger  ;  removing  from  our  dwellings 
the  excretion  and  filth,  that,  remaining  near  us, 
would  undermine  our  health,  engender  fevers,  and 
cause  premature  death.  If  we  examine  the  sources 
of  the  river  Medlock,  and  notice  the  number  of 
offices  the  water  of  this  stream  now  performs,  be- 
sides receiving  a  great  portion  of  the  drainage  of 
the  town  of  Oldham,  we  shall  be  satisfied  that 
henceforth  no  wholesome  water  can  be  procured 
from  it  for  the  supply  of  Manchester;  and  we 
shall  also  be  convinced,  that  what  is  now  collected 
from  it  in  flood  seasons  for  the  town's  supply,  must 
be  eventually  abandoned. 

Examining  in  the  same  manner  the  sources  of 
the  river  Irk,  which  receives  also  part  of  the 
drainage  and  sewerage  of  the  town  of  Oldham,  and 
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the  drainage  and  sewerage  of  Middleton,  and 
Eoyton,  remembering  its  limited  drainage  ground 
and  pre-occupation,  it  will  be  obvious  tbat  no  ade- 
quate amount  of  good  water  can  ever  be  procured 
from  this  source  for  the  domestic  supply  of  Man- 
chester. Turning  to  the  map  and  examining  in 
detail  the  many  sources  of  the  river  Irwell,  with 
its  tributary  the  river  Roch,  and  noticing  the  large 
towns  of  Bolton,  Bury,  Hey  wood,  and  Rochdale, 
with  a  number  of  other  places  situated  upon  it ; 
and  the  way  in  which  the  ground  is  pre-occupied 
with  reservoirs  formed  to  collect  water  for  mill- 
owners,  canals,  printworks,  and  the  domestic  sup- 
ply of  towns ;  and  considering,  above  all,  the  dif- 
ficulty and  consequent  expense  of  marshalling 
and  bringing  such  water,  when  collected,  into  Man  - 
chester, I  believe  we  may  rest  satisfied  that,  although 
a  supply  of  water  might  be  procured  in  this  di- 
rection, yet  that  it  could  not  be  brought  into  the 
town  without  a  very  heavy  expense. 

Turning,  then,  from  the  upland  that  drains  direct 
through  Manchester,  to  the  sources  of  the  river 
Tame,  the  Etherow,  the  Goyt,  the  Dane,  and  the 
BoUin,  that  unite  in  the  river  Mersey  below  Man- 
chester, we  find  that  the  river  Tame,  to  its  crossing 
of  the  canal  in  Ashton-under-Lyne,  receives  the 
drainage  from  25,28  )  statute  acres,  of  which  the 
flood- water  (or  that  passing  down  the  streams  after 
heavy  rains)  belongs  to  the  Huddersfield,  and  the 
Ashton  Canal  Companies,  and  that  the  whole  course 
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of  this  stream  and  its  tributaries  are  studded  with 
mills.  Notwithstanding  this,  a  large  quantity  of 
water,  I  have  no  doubt,  might  be  procured  in 
this  locality  for  the  supply  of  Manchester  without 
detriment  to  private  interests,  if  the  high  land 
that  forms  a  large  portion  of  the  top  boundary 
of  the  drainage  ground  were  not  covered  with 
peat  and  moss,  which  would  so  discolour  and  de- 
teriorate the  quality  of  the  water  in  certain  sea- 
sons of  the  year,  as  to  render  it,  when  collected, 
unsuitable  for  the  domestic  supply  of  a  town. 
The  only  remaining  sources,  then,  from  which  water 
could  be  collected  to  supply  Manchester,  are  from 
the  rain  that  falls  upon  the  high  land  directly  East 
of  Manchester,  and  which  at  present  drains  into 
the  river  EtheroAV  in  the  valley  of  Longdendale,  and 
from  the  rain  which  falls  on  the  high  land  South- 
East  and  South  of  Manchester,  and  which,  at  pre- 
sent drains  into  the  rivers  Goyt,  Dane,  and  BoUin. 

You  are  aware  that  it  is  from  the  top  portion 
of  the  drainage  ground  of  the  river  Etherow  (which 
consists,  to  its  junction  with  the  Goyt,  of  36,170 
statute  acres)  that  the  Corporation  of  Manchester 
propose  to  collect  water  for  the  use  of  the  town  of 
Manchester ;  and  that  it  is  from  a  portion  of  the 
drainage  ground  of  the  river  Goyt  (which  consists 
to  its  junction  with  the  Etherow  of  42,070  statute 
acres),  and  from  a  portion  of  the  drainage  ground 
of  the  rivers  Dane  and  Bollin,  South  of  Man- 
chester, and  above  the  level  of  the  Macclesfield 
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Canal  (which  consists  of  22,800  statute  acres),  that 
you  last  year  obtained  legislative  powers  to  collect 
and  sell  the  surplus  water  not  required  for  the  use 
of  the  Peak  Forest  and  Macclesfield  Canals. 

I  think,  for  the  reasons  before  given,  that  it  may 
be  fairly  admitted  that  the  two  sources  last-men- 
tioned are  the  only  ones  truly  available  for  a  sup- 
ply of  water  for  the  use  of  the  inhabitants  of  Man- 
chester ;  and  I  now  propose  to  compare  these  two 
sources  together,  and  to  examine  the  relative  value 
of  each  of  them  for  the  purpose  of  affording  a 
pure  and  permanent  supply  of  water  to  Manchester 
and  Salford,  as  well  as  to  Stockport. 

In  laying  out  a  scheme  to  supply  a  town-popu- 
lation with  water,  it  is  of  the  very  first  importance 
that  the  quality  of  the  water  to  be  procured  for 
this  purpose,  should  be  at  all  seasons  of  the  year  of 
the  best  description  it  is  practicable  to  obtain ; 
that  the  sources  from  which  the  water  is  to  be  ob- 
tained shall  be  capable  of  yielding  a  supply  equal 
to  the  present,  and  any  future  demand  likely  to 
arise  for  at  least  twenty  years  to  come ;  and  that 
the  cost  of  such  water  distributed  to  the  inhabit- 
ants should  be  as  low  as  is  compatible  with  the 
first  two  propositions.  If  any  two  schemes  should 
be  equal  in  the  first  two  respects,  the  cheapest  is  of 
course  to  be  preferred ;  but  if  the  same  quantity  of 
water,  but  of  a  bad  or  doubtful  quahty  only,  could 
be  obtained  at  the  lower  price,  then  it  would  be 
preferable  to  choose  the  water  of  better  quality, 
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even  at  a  somewhat  greater  first  cost.    The  scheme 
of  the  Corporation  of  Manchester  for  supplying 
the  town  with  water,  as  shown,  on  the  parliamen- 
tary plans  deposited  for  1848,  is  marked  on  the 
accompanying  map  (viz.  at  the  top  of  the  river 
Etherow,  and  East  of  Manchester)  ;  it  proposes  to 
impound  the  rain  that  will  flow  o&  about  18,000 
statute  acres  of  land  in  the  valley  of  Longdendale, 
in  five  large  impounding  reservoirs,  capable  of 
containing  collectively  about  584,866,716  of  cubic 
feet*:  and,  according  to  the  report  to  the  Corpora- 
tion from  their  engineer,  published  in  the  Guardian 
newspaper  of  August  7.   1847,  after  the  mill- 
owners  shall  have  been  supplied  from  these  reser- 
voirs, with  seventy-five  cubic  feet  of  water  per 
second  for  twelve  hours  of  every  working  day,  the 
remaining  portion  is  to  be  taken  to  Manchester  and 
distributed  for  the  use  of  the  town.    To  accomplish 
these  last  objects,  the  Corporation  propose  to  con- 
struct a  tunnel  of  a  mile  and  a  half  long,  through 
a  hill  near  Mottram,  and  certain  conduits  or  water 
courses,  which  are  shown  on  the  accompanying 
map,  together  with  various  service  reservoirs,  and 
a  line  of  cast  iron  pipes.    To  make  the  w^ater  sup- 
plied to  the  millowners  as  useful  as  possible  to 
them,  the  Corporation  also  propose  to  construct 
certain  additional  reservoirs  for  the  mill-o\vners' 
use ;  the  situations  of  w^hich  are  likewise  marked 
on  the  accompanying  map. 

To  Evscertain  the  quality  of  the  water  that  can  bo 

*  See  Appendix  A,  page  G3. 
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collected  by  this  scheme,  the  nature  of  the  ground 
on  which  the  rain  falls,  and  off  which  it  flows,  into 
the  impounding  reservoirs  must  be  ascertained; 
for  rain  flowing  ofl^  the  sides  of  hills  into  reservoirs, 
like  rain  flowing  ofi^  the  roof  of  a  house  into  a 
rain  butt,  will  be  contaminated  if  it  come  in  con- 
tact "Nvith  any  impurities  that  are  capable  of  mixing 
with  it,  or  being  taken  up  in  solution.    Every  one 
used  to  a  manufacturing  town  must  have  noticed 
the  sooty  colour  of  rain  water  running  from  the 
roof  of  a  house  down  its  gutters,  especially  when  a 
continued  drought  has  been  followed  by  a  smart 
shower.    Now,  of  the  18,000  acres  off  which  the 
Corporation  of  Manchester  propose  to  catch  the 
rain,  upwards  of  12,000  acres,  or  tivo  thirds  of  the 
whole  quantity*,  are  covered  with  a  decaying  and 
decayed  vegetable  matter  called  peat,  varying  from 
twelve  inches  to  twelve  feet  in  thickness,  the  water 
passing  off  which,  after  rains  in  hot  or  warm 
weather,  is  something  of  the  colour  of  dark  sherry. 
By  referring  to  the  accompanying  map,  it  will  be 
seen  that  the  moss  or  peat  land  is  coloured  brown, 
and  the  clear  land  tinted  green ;  and  that  it  is  so 
intermingled  as  to  render  impossible  any  attempt 
to  separate  the  water  flowing  off  the  peat  land, 
from  the  water  flowing  off  the  comparatively  clear 
land.   It  is  true,  that  in  a  drought,  and  especially 
in  cold  weather,  the  water  runs  down  the  streams 
colourless,  and  but  little  contaminated  with  impu- 
rities ;  but  the  great  bulk  of  the  water  (probably  as 

*  See  Appendix  A,  page  62. 
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much  as  three  fourths  of  the  whole  quantity)  flows 
off  the  ground  immediately  after  rains,  and  comes 
down  in  a  discoloured  state,  either  holding  in  so- 
lution or  mechanical  admixture,  according  to  the 
temperature  of  the  atmosphere  and  the  season  of 
the  year,  a  large  portion  of  peaty  and  objectionable 
matter.  *    It  is  argued  that  this  matter  may  be  got 
rid  of  by  standing  in  reservoirs ;  but  the  proofs 
are  to  the  contrary.    The  town  of  Sheffield  is  sup- 
plied with  water  from  a  large  reservoir  at  Red- 
mires  (situated  high  up  in  the  hills  to  the  West 
of  the  town),  and  capable  of  containing  above 
30,000,000  cubic  feet  of  water.    This  reservoir  re- 
ceives the  drainage  from  912  statute  acres  of  land, 
of  which  670  acres  are  good  pasture  land,  and  242 
acres  only,  are  moor  or  peat  land ;  while  the  super- 
stratum of  peat  is  only  from  six  inches  to  four 
feet  in  depth,  and  is  firm,  and  clothed  with  grass, 
intermingled  with  a  small  portion  of  heath.  After 
the  water  leaves  this  reservoir,  it  passes  along  an 
open  conduit  four  miles  in  length,  and  is  then 
mixed  in  other  reservoirs  with  water,  draining 
from  820  acres  of  clear  pasture  land ;  and  yet  this 
comparative  small  quantity  of  shallow  peat  land 
(being  about  one  fourth  of  the  total  quantity  drain- 
ing into  the  Redmires'  reservoir,  and  one  eighth 
only  of  the  entire  gathering  ground)  so  discolours 
the  water,  that  Mr.  James  Smith  of  Deanston,  in 
the  Second  Report  of  the  Commissioners  for  In- 
quiring into  the  State  of  Populous  Towns  and 

*  See  Appendix  B,  page  63. 
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Large  Districts,  page  316,  remarks  on  the  dark 
colour  of  the  water,  and  strongly  recommends  filtra- 
tion. It  is  notorious,  too,  in  Sheffield,  that  the 
Water  Works  Company's  water  is  discoloured,  espe- 
cially after  heavy  rain  following  a  drought. 

In  a  Report  lately  published  on  the  sanatory 
condition  of  the  borough  of  Sheffield,  by  James 
Haywood,  Esq.,  professional  chemist ;  and  William 
Lee,  Esq.,  C.E.,  the  former,  in  mentioning  the  supply 
of  water  to  Sheffield,  remarks,  page  54 :  "  The  water 
supplied  from  the  Company  is  obtained  from  the 
hills  of  Millstone  Grit  in  the  high  moors  about 
six  miles  West  of  the  town.  It  is  there  gathered 
into  an  extensive  reservoir  at  the  Redmires',  from 
which  it  descends  in  a  rapid  stream  to  dams  in 
the  neighbourhood  of  Crookes.  The  water  in  the 
Redmires'  reservoir  is  somewhat  coloured  by  the 
peaty  matter  from  which  it  flows ;  but  this  is 
nearly  all  converted  into  carbonic  acid  and  water 
by  oxidation  in  its  rapid  descent  along  the  open 
feeder  above-named :  so  that  by  the  time  it  reaches 
the  dam  from  which  the  town  is  supplied,  it  is  nearly 
colourless."  A  chemical  analysis  is  also  given  in 
the  same  page  of  the  Report,  which  shows  that 
each  imperial  gallon  of  the  water  contains  one  and 
six-tenths  of  a  grain  of  organic  matter  from  peat. 
No  information  is  given  in  the  Report  as  to  the 
time  of  year,  or  temperature  of  the  air,  when  this 
water  was  collected  for  analysis ;  but,  considering 
the  water  analysed  to  be  a  fair  average  specimen, 
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the  evidence  shows  that  the  water  flowing  off  a 
drainage  ground  of  which  only  one-eighth  part  is 
covered  with  comparatively  shallow  peat^  after  being 
collected  in  a  large  reservoir  and  running  through 
an  open  conduit  four  miles  in  length,  is  discoloured 
and  impregnated  with  organic  matter ;  what,  then, 
is  to  be  expected  from  the  quality  and  colour  of 
water  flowing  off  ground  two-thirds  of  which  is 
covered  mth  moss  and  peat,  varying  from  twelve 
inches  to  twelve  feet  in  thickness  ?  The  town  of 
Bolton  affords  another  instance.  It  is  supplied 
with  water  from  a  reservoir  about  four  miles  North- 
West  of  the  town,  as  shown  on  the  accompanying 
map ;  this  reservoir  is  supplied  to  a  great  extent 
from  springs,  but  partly  by  surface  drainage  from 
land,  a  portion  of  which  is  covered  with  coarse 
grass  growing  over  peat.  Many  thousand  pounds 
have  been  expended  to  prevent  the  water  being 
injured  by  the  peat ;  and  an  attempt  to  separate 
the  peat  from  the  water  by  filtration  has  proved  a 
complete  failure. 

Notwithstanding  these  facts,  it  is  that  very  rain 
water  falling  upon,  and  collected  from,  such  ground 
as  before  described,  that  the  Corporation  of  Man- 
chester are  persevering  in  a  project  to  collect  for 
the  use  of  the  borough  of  Manchester.  T  can  only 
account  for  this  upon  the  supposition  that  sufficient 
care  has  not  been  taken  to  examine  the  quality  of 
this  water  after  heavy  rains,  especially  in  the 
summer  and  autumn  seasons ;  for  it  is  notorious  to 
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all  persons  living  in  the  neighbourhood  of  these 
streams,  that  at  such  times  the  water  is  totally- 
unfit  for  domestic  purposes.  * 

The  quantity  of  water  that  can  be  collected  in 
reservoirs  from  a  given  area  of  ground,  will  depend 
upon  the  depth  of  rain,  per  annum,  falling  on  the 
gathering  ground  ;  upon  the  amount  of  this  rain 
flowing  off  the  ground,  and  not  lost  by  evaporation, 
soakage  into  the  ground,  or  other  cause ;  and  upon 
the  size  or  capacity  of  the  reservoirs  constructed  to 
impound  or  catch  the  water  after  heavy  rains.  The 
plan  of  collecting,  in  reservoirs,  the  rain  water  that 
falls  on  hill  sides,  for  the  supply  of  a  town,  may 
be  compared,  as  already  stated,  to  the  system, 
commonly  used,  of  catching  in  a  butt  or  cistern 
the  rain  falling  upon  the  roof  of  a  house ;  if  a 
small  butt  be  placed  to  catch  the  rain  flowing  off 
the  roof  of  a  large  house,  it  will  frequently  happen, 
in  seasons  of  dry  weather,  that  the  butt  will  be 
empty,  and  the  inhabitants  in  want  of  water  ;  while, 
in  seasons  of  heavy  rain,  the  butt  will  overflow, 
and  a  large  body  of  water  run  to  waste :  in  this 
case,  by  enlarging  the  butt,  more  water  would  be 
caught  in  wet  weather,  and,  of  course,  a  larger 
supply  stored  for  use  in  dry  weather.  When, 
however,  the  butt  shall  have  been  enlarged  to 
such  a  capacity  as  to  catch  all  the  water  falling  in 
the  rainy  season,  any  further  enlarging  the  butt 
would  be  useless;  as  it  can  only  catch  from  the 
roof  of  the  house  all  the  rain  flowing  off  it.  The 

*  See  Appendix  P,  page  85. 
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same  reasoning  applies  to  entire  years,  as  to  seasons 
of  a  year.    The  depth  of  rain  falling  on  and  flow- 
ing off  the  roof  of  a  house  varies  considerably 
in  different  years  ;  in  one  year  double  the  quantity 
of  rain  occasionally  falls  in  a  given  place  com- 
pared with  another  year ;  but  it  sometimes  happens 
that  two  or  three  dry  years,  or  two  or  three  wet 
years  follow  one  another.   Now,  if  a  butt,  collecting 
water  from  the  roof  of  a  house,  be  onl}^  large  enough 
to  collect  the  water  flowing  ofl"  it  in  dry  years  ;  it  is 
evident  a  large  body  of  water  will  run  to  waste  in 
wet  years ;  and  if  the  butt  be  made  large  enough  to 
collect  all  the  water  that  flows  off  in  wet  years,  and, 
so  enlarged,  be  only  adequate  to  supply  the  wants 
of  the  inhabitants,  then  the  butt  will  never  be 
filled  in  dry  years,  and  the  inhabitants  dependent 
on  it  in  such  years  will  not  have  a  sufficiency  of 
water.    If,  however,  the  whole  quantity  of  water 
collected  in  wet  years  be  not  used  (supposing  no 
loss  from  evaporation),  then  the  quantity  of  water 
that  could  be  regularly  yielded  by  the  butt  would 
depend  upon  the  depth  of  rain  falling  on  the  roof 
of  the  house  and  flowing  off  it,  in  the  average  of 
years,  since  the  water  falling  in  wet  years  would 
be  stored  from  wet  to  dry  years:  the  size  of  the 
butt,  however,  required  for  such  a  purpose,  must  of 
course  be  very  large,  as  it  must  be  sufficient  to 
contain  the  superabundance  of  a  succession  of  wet 
years,  in  order  to  compensate  for  the  deficiency  of 
a  succession  of  dry  ones.    The  total  quantity  of 
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rain  falling  on  the  roof  of  a  house  will  not  always 
flow  off  into  the  butt ;  as,  in  very  light  showers,  in 
windy  and  warm  weather,  especially  on  roofs  not 
very  steep  and  covered  with  tiles  or  thatch,  a  large 
portion  will  be  lost  by  evaporation  and  carried  off 
by  the  wind ;  while  in  heavy  showers,  after  con- 
tinued rain,  such  showers  will  nearly  all  flow  off, 
and  may  be  collected. 

The  only  essential  difference,  between  collecting 
in  reservoirs,  water  that  flows  off  the  sides  of  hills  in 
rainy  weather,  and  collecting  in  butts  water  from 
the  roofs  of  houses,  consists  in  the  circumstance 
that  a  much  larger  quantity  of  rain  in  the  former 
case,  is  lost  from  evaporation,  soakage  into  the 
ground,  and  supporting  vegetation;  this  is  espe- 
cially the  case  where  the  tops  of  the  hills  are  flat- 
tish,  and  covered  with  an  absorbent  material  like 
peat,  which  holds  water  like  a  sponge,  and  ex- 
poses it  for  a  length  of  time  to  the  influence  of 
the  wind  and  sun ;  and  where  the  soil  is  open 
and  porous,  and  will  admit  of  water  percolating 
through  it.  To  ascertain,  then,  the  quantity  of 
water  that  can  be  collected  by  the  Corporation 
scheme,  it  is  first  requisite  to  know  the  depth 
of  rain  falling  in  a  given  time  on  the  ground,  from 
which  it  is  proposed  to  collect  water,  the  area  or 
extent  of  this  ground,  its  form,  its  geological  cha- 
racter, and  the  nature  of  the  covering  that  com- 
poses its  surface,  as  well  as  the  capacity  of  the 
reservoirs  proposed  to  collect  the  rain  flowing  off 
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it.  The  depth  of  rain  is  capable  of  being  deter- 
mined by  suitable  rain-gauges,  placed  among  the 
hills,  and  observed  for  a  series  of  years ;  or,  if  this 
have  not  been  done,  a  very  approximate  estimate 
may  be  formed  by  ascertaining  the  amount  or  depth 
of  rain  that  has  fallen  for  a  series  of  years  in  the 
immediate  vicinity.  By  referring  to  the  accom- 
panying map,  the  position  may  be  found,  marked 
thus  o,  of  rain-gauges  that  have  been  kept,  for 
a  series  of  years,  at  Belmont  and  Bolton  (North- 
West  of  Manchester)  ;  at  Bury  and  Rochdale  (to 
the  North)  ;  at  Blackstone  Edge  (to  the  North- 
East)  ;  and  at  Marple,  Comb's  Reservoir,  and  Chapel- 
en-le-Frith  (to  the  South-East) .  The  following  table 
shows  the  result  of  observations  made  with  those 
gauges,  and  gives  the  height  of  the  ground  on 
which  each  rain-gauge  is  placed  above  the  level  of 
the  sea.  And  another  table  gives  the  result  for  the 
last  year,  of  observations  made  with  gauges  placed 
to  the  East  and  South-East  of  Manchester  among 
the  hills. 

Note  The  form  of  the  gauges  used  at  Sharpies,  Bury,  Fairfield,  Mar- 
ple, Comb's  Reservoir,  and  Chapel-en-le-Fritli,  are  all  similar  in  construction 
to  those  employed  by  the  Literary  and  Philosophical  Society  of  Manchester, 
see  Pla-e  I.  The  staffs  of  these  gauges  are  half  an  inch  diameter,  with  the 
exception  of  the  gauge,  fixed  at  Sliarples,  which  has  a  staff  three-fourths  of 
an  inch  diameter  ;  these  gauges  have  been  regularly  emptied  once  a  month 
of  the  water  collected  in  tliem  :  the  form  of  the  gauges  used  at  Bolton,  New- 
ton,  Woodhead  Tunnel,  and  Brinks,  are  funnel  gauges  fixed  near  the  ground, 
similar  to  that  shown  on  Plate  III.;  the  gauge  used  at  the  Whiteholme 
Reservoir  is  a  funnel  gauge  fixed  on  the  roof  of  a  house.  The  whole  of  the 
staff  gauges  show,  in  all  probability,  an  excess  of  the  quantity  of  rain  ac- 
tually fallen.    (See  Appendix  C.) 
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Showing  the  Depth  of  Rain  fallen  per  annum  for  a  series  of  years  in  different  places  situated 
in  the  ui)land  to  the  West,  North- East,  and  South  of  Manchester,  as  sliown  on  the  accom- 


panying map. 


Belmont 
Spring 
water  reser- 
voir, Shar. 
pies,  near 
Bolton,  850 
feet  above 
mean  level 
of  the  Sea. 

Bolton 
about  320  ft. 
above  mean 
level  of  the 
sea. 

Bury 
about  300  ft 
above  mean 
level  of  the 

sea. 

Rochdale 
about  .'500  ft 
above  mean 
level  of  the 
sea. 

Whiteholme 
Reservoir, 
Blackstone 
Edge,  about 

l.iOO  ft. 
above  mean 
level  of  the 
sea. 

Fairfield 
about  220  ft. 
above  mean 
level  of  the 
sea. 

Marple 
about  .531  ft. 
above  mean 
level  of  the 
sea. 

Comb's 
Reservoir 
about  720  ft. 
above  mean 
level  of  the 
sea. 

Chapel-en  - 
Ic-Frith, 
Engine 
Station, 
.-ibout  1121 
feet  above 
mean  level 
of  the  sea. 

ins. 

tenths. 

ins. 

tenths. 

ins.  tenths. 

ins.  tenths. 

ins.  tenths. 

ins. 

tenths. 

ins.  tenths. 

ins. 

tenths. 

ins.  tenths. 

832 

53 

•77 

37 

•96 

43 

•32 

31 

•63 

833 

51 

•70 

50 

•61 

56 

•73 

47 

•37 

834 

43 

•98 

42 

•48 

42 

•41 

39 

■94 

835 

46 

•44 

43 

•94 

47 

•97 

36 

•43 

836 

53 

•78 

49 

•57 

61 

•11 

41 

•25 

837 

AO 

ZD 

44 

•05 

45 

•30 

38 

•17 

838 

47 

■85 

43 

•28 

45 

•42 

35 

•55 

839 

45 

■26 

40 

•70 

45 

•76 

35 

•79 

840 

45 

•03 

38 

•83 

44 

•00 

36 

•90 

48 

•48 

841 

53 

•87 

47 

•37 

48 

•55 

S3 

■50 

52 

•30 

842 

38 

•63 

34 

•49 

37 

•08 

30 

•70 

41 

.60 

843 

63 

•4 

49 

•40 

40 

•47 

50 

■59 

36 

•10 

38 

•00 

41 

90 

844 

50 

•0 

34 

•63 

28 

■65 

34 

•41 

24 

•80 

26 

•35 

29 

•40 

42 

•70 

33 

•00 

545 

55 

■0 

48 

•11 

51 

•64 

39 

•80 

88 

•90 

38 

■80 

51 

•10 

43. 

.SO 

846 

49 

•8 

40 

•82 

42 

•04 

37 

•10 

30 

•20 

32 

•35 

38 

•10 

3S 

80 

847 

61 

•4 

52 

•32 

51 

•72 

35 

•70 

40 

•75 

43 

•70 

51 

•30 

44 

•00 

eans 

53 

•92 

46 

•74 

41 

•72 

46 

•75 

36 

•29 

34 

•84 

36 

56 

45 

•80 

42 

•98 

westj 

49 

•8 

34 

•63 

28 

•65 

34 

•41 

24 

•80 

26 

•35 

29 

40 

38 

•10 

33 

•00 

TABLE, 

Sho'wing  the  Depth  of  Rain  fallen  during  the  past  year  of  1847,  at  various  places  situated  in 
the  upland.  East  and  South  of  Manchester,  as  marked  on  the  accompanying  map. 


1847. 

Newton 
Station, 
350  ft.  above 
mean  level 
of  the  sea. 

Woodhoad 

Tunnel, 
about  1000  ft. 
above  the 
mean  level 
of  the  sea. 

Comb's 
Reservoir, 
about  720  ft. 
above  the 
mean  level 
of  the  sea. 

Comb's 
Ridge, 
about  1670  ft. 
above  the 
mean  level 
of  the  sea. 

Todd  Brook 
Reservoir, 

about  620  ft. 
above  the 

mean  level 
of  the  sea. 

Brinks, 
about  1500  ft. 

above  the 
mean  level 

of  the  sea. 

ins.  tenths. 
34  -69 

ins.  tenths. 
33  ^12 

ins.  tenths. 
51  ^30 

ins.  tenths. 
35  -85 

ins.  tenths. 
38  -39 

ins.  tenths. 
29  -50 

Note.  —  The  observations  for  Belmont  were  procured  from  J.  Magnall,  Esq.  ;  and  for 
Bolton  from  H.  U.  Watson,  Esq.;  from  Bury,  from  J.  Norris,  Esq.,  F.  R.A.S.,  who,  since 
September,  1845,  has  removed  to  Howick  House,  near  Preston;  from  Rochdale,  from  J. 
Kcroyd,  Esq.  ;  from  Blackstone  Edge,  from  Mr,  R.  Mathews,  the  Engineer  of  the  Rochdale 
Canal ;  and  the  rest  from  observations  supplied  by  J.  Meadows,  Esq.  The  whole  of  the  ob- 
servations, with  the  single  exception  of  Blackstone  Edge,  were  made  with  rain  gauges,  fixed 
very  near  the  ground. 
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From  this  tabic,  it  will  be  seen,  that  the  depth  of 
rain  falling  at  the  same  place,  is  very  unequal  in 
different  years  ;  that  the  ratio  which  the  fall  of  rain 
bears  in  one  year,  at  one  place,  to  the  fall  in  another 
year,  at  the  same  place,  follows  no  regular  law ;  that 
the  greatest  amount  of  rain  appears  to  fall  West  of 
Manchester  *  (which  may  be  accounted  for  from  its 
being  the  nearest  to  the  sea)  ;  that  the  average  depth, 
fallen  in  a  series  of  years  at  Bury,  does  not  exceed 
41-72  inches  in  depth  ;  at  Blackstone  Edge  36  '29 
inches  in  depth ;  at  Marple  36  "56  inches  in  depth  ; 
at  Comb's  reservoir  45  '80  inches  in  depth,  and  at 
Chapel-en-le-Frith  42  '98  inches  in  depth.  And 
the  lowest  annual  depth  falling  at  the  same  places, 
does  not  exceed,  at  Bury  28  "65  inches  in  depth  ; 
Blackstone  Edge  24  '80  inches  in  depth ;  Marple 
29  '4  inches  in  depth ;  Comb's  reservoir  38  "10  inches 
in  depth  ;  Chapel-en-le-Frith  33  "0  inches  in  depth. 
A  glance  at  the  accompanying  map  will  show,  that 
the  places  named,  varying  in  position  as  they  do, 
both  North  and  South  of  the  Corporation  gathering- 
ground,  and  not  far  distant  from  it,  might  very  fairly 
be  taken,  as  indicating  the  amount  of  rain  falling 
in  that  locality  in  the  absence  of  all  other  proof  on 
the  subject.    The  amount  of  rain,  however,  that 
has  fallen  during  the  last  year  on  the  Corporation 
gathering  ground,  has  been  ascertained  by  a  funnel 
rain-gauge,  nine  inches  diameter,  placed  near  the 
ground  at  the  Woodhead  Railway  tunnel,  which 
shows  that  a  depth  of  only  33  -12  inches  fell  there 
during  the  last  year  f  ;  another  gauge  was  also  fixed 

•  Sec  Appendix  Q,  page  87.  f  See  Appendix  D,  page  74. 
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near  the  same  place,  higher  up  the  hill,  but  only  a 
few  months'  observations  have  been  taken  with  it, 
owing  to  its  having  been  several  times  maliciously 
injured.    These  last  observations,  however,  invari- 
ably show  a  LESS  amount  of  rain  fallen  in  the  same 
time,  than  was  registered  in  the  gauge  placed 
lower  down  the  hill  * ;  if,  therefore,  the  average 
depth  of  rain  falling  per  annum,  in  this  locality, 
be  taken  at  44  "0  inches  in  depth,  and  the  lowest  at 
36  inches  in  depth,  this  quantity  will  be  rather 
over  than  under  the  mark,  f    The  proportion  of  the 
depth  of  rain  falling  on  the  ground,  that  will  fioiv 
off  the  ground,  and  find  its  way  into  reservoirs,  will 
be  much  less  in  this  locality,  than  in  many  others ; 
for  although  the  sides  of  its  valleys  and  gorges  are 
very  precipitous,  yet  the  higher  ground,  which  forms 
the  great  bulk  of  the  collecting  ground,  is  comjjara- 
tively  flat ;  and,  as  before  stated,  more  than  12,000 
acres,  out  of  18,000  acres,  are  covered  with  peat  and 
moss,  varying  in  depth  from  twelve  inches,  to  at  least 
twelve  feet^  which,  after  heavy  rains,  become  co- 
vered with  shallow  pools  of  water ;  this  peat  and 
moss,  at  once  operates  to  absorb  the  water  itself,  and 
to  hold  an  enormous  surface  exposed  to  the  action 
of  the  wind  and  sun  ;  occasioning  a  large  amount 
of  the  rain-fall  to  be  evaporated,  and  carried  away 
by  the  wind.    Evaporation  takes  place  much  more 
rapidly,  on  elevated,  than  on  low  land ;  and  in  the 
h^^grometrical  tables,  published  by  James  Glaisher, 
Esq.,  of  the  Royal  Observatory,  Greenwich,  1847, 

»  Sec  Appendix  C,  page  GG.  f  See  Appendix  Q,  page  87. 
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it  is  stated,  p.  9. :  "  Water  evaporates  in  the  open 
air  at  very  low  temperatures,  and  the  vapour  rising 
in  the  air  mixes  with  it  in  an  invisible  form  until 
it  is  condensed,  and  assumes  that  of  clouds,  fogs, 
mists,  or  falls  in  the  shape  of  rain. 

"  The  amount  of  water  thus  changed  into  vapour 
is  very  large  indeed.  From  experiments  I  have 
made  during  the  years  1844,  1845,  1846,  it  appears 
to  be  nearly  fifty  inches  annually.  It  is  probable, 
that  this  quantity  is  much  above  the  average ;  but 
all  experiments  that  I  have  seen  justify  us  in  as- 
suming that  the  average  evaporation  is  thirty 
inches  annually." 

No  very  accurate  information  exists  as  to  the 
proportion  of  the  rain  falling  in  different  localities 
that  is  lost  by  evaporation,  soakage  into  the  ground, 
and  supporting  vegetation.    This  can  only  be  ar- 
rived at,  by  ascertaining,  for  a  considerable  period 
(for  dry  years,  wet  years,  and  difi*erent  seasons  of 
the  year,  give  a  varying  result),  the  depth  of  rain 
falling  on  a  given  area  of  ground,  and  the  amount 
flowing  off  it :  this  is  a  very  tedious  operation, 
unless  an  expensive,  self-registering  apparatus,  be 
fixed  for  the  purpose.    To  ascertain  the  quantity 
flowing  off"  the  ground  with  any  thing  like  accu- 
racy, the  stream  receiving  the  drainage  of  a  known 
area  should  be  measured,  at  least  every  hour,  both 
day  and  night  * ;  and  in  certain  seasons,  every  half- 
hour.    Such  experiments  have  been  tried  for  short 
periods,  and  the  inference  drawn  from  them  as 
well  as  from  the  yield  of  certain  reservoirs  that 

*  Sec  Appendix  E,  page 
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impound  all  the  water  flowing  off  a  known  area  of 
ground,  is,  that  on  the  average  of  the  year,  two- 
thirds  of  the  quantity  of  rain  falling  on  the  ground, 
in  steep  valleys,  will  flow  off,  and  may  be  impounded. 
I  am  of  opinion,  that  in  such  situations,  this  amount 
is  very  near  the  trutli ;  but,  considering  the  great 
proportion  of  table-land  constituting  the  Corpora- 
tion gathering-ground,  the  large  extent  covered 
with  peat  and  moss,  and  the  unretentive  nature 
of  its  sub- soil,  I  am  fully  of  opinion  that  five- 
ninths  of  the  quantity  of  rain  falling  on  the 
ground,  is  all  that  can  be  calculated  upon  as  flow- 
ing off  it  on  the  average  of  a  commonly  dry 
year.     The  exact  area  of  land  that  slopes  to- 
wards, or  drains  into,  the  reservoirs  proposed  to 
be  constructed  by  the  Corporation  of  Manchester, 
consists  of  18,190  statute  acres,  and  the  number 
of  cubic  feet  of  water,  the  proposed  reservoirs 
can  contain,  when  full,  is  584,866,716  ;  which  in 
equal  to  about  32,000  cubic  feet  of  storage  room 
per  acre  of  drainage  ground.     This  amount  of 
storage  room  is  by  no  means  large,  and  will 
store  but  very  little  water,  if  any,  from  a  wet, 
or  average  year,  to  a  dry  one.  *    This  will  be  un- 
derstood, from  the  fact  that  less  than  nine  inches 
of  water  in  depth,  flowing  off  the  collecting  ground, 
will  entirely  fill  the  whole  of  the  reservoirs,  so 
that  if  these  reservoirs  were  all  completely  full 
at  the  commencement  of  a  couple  of  dry  years 
following  one  another,  a  quantity  of  water  equal 

•  See  Appendix  F,  page  75. 
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to  inches  in  depth  spread  over  the  area  of 
the  collecting  ground,  would  be  all  the  assistance 
that  could  possibly  be  derived  from  this  source; 
but  as  the  fall  of  rain  in  any  given  year  is  very 
unequal  in  different  months,  it  may,  and  indeed 
always  does  happen,  that  6  or  7  inches  in  depth 
more  will  flow  off  the  ground  in  two  or  three 
months  consecutively,  than  will  flow  off  at  another 
period  in  the  same  time ;  and,  unless  the  reservoirs 
be  sufficiently  low  to  admit  this  quantity  as  it  falls, 
it  will  flow  over  the  tops  of  the  reservoirs  and  run 
to  waste.  Merely  to  equalize,  and  regulate  for  con- 
stant use,  the  amount  of  rain  falling  in  heavy 
gluts  in  a  dry  year,  so  that  the  same  quantity  of 
water  may  be  drawn  from  the  reservoir  every  day 
in  the  year,  it  is  found  that  a  storage-room  of 
at  least,  24,000  cubic  feet  per  acre  of  drainage 
ground,  should  be  provided :  this  is  equal  to  some- 
thing more  than  a  depth  of  6^  inches  of  rain  flowing 
off  the  ground,  so  that,  deducting  6^  inches  from 
9  inches,  2^  inches  remain ;  and  half  this  quantity, 
or  I5  inches  in  depth  over  the  whole  area  of  collect- 
ing ground,  is  all  the  assistance  that  the  storage- 
room  can  yield  to  the  current  flow  of  water  from  off 
the  ground,  in  the  event  of  two  dry  years  succeed- 
ing one  another.*  Taking  therefore  36  inches  to  be 
the  depth  of  rain  falling  on  the  land  in  a  dry  year, 

*  This  calculation  is  made  on  the  supposition  that  the  same  amount  of 
storage-room,  when  the  whole  of  the  water  flowing  down  the  stream  is 
impounded,  will  suffice  to  regulate  the  quantity  of  water  yielded  to  the  mill- 
owners,  as  when  the  flood  waters  only  are  collected,  this  is  a  very  favourable 
supposition  for  the  Corporation  scheme. 
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and  assuming,  as  before  stated,  f  ths  of  this  quantity 
or  20  inches,  as  the  depth  that  will  be  impounded ; 
add  to  this,  the      inches  in  depth  yielded  from  the 
surplus  storage  of  the  reservoir,  and  21^  inches  in 
depth  calculated  over  the  gathering  ground,  is  all 
that  can  be  depended  upon  ;  and  this  quantit}'-, 
especially  in  the  drought  of  summer,  will  be  subject 
to  a  deduction,  when  collected  in  the  reservoirs,  from 
evaporation  from  the  surface  of  the  water,  and  other 
causes ;  so  that  it  would  not  be  prudent  to  calculate 
on  an  annual  amount  of  available  water  greater  than 
20  inches  in  depth,  over  the  Corporation  collecting 
ground.    Now  this  quantity  of  20  inches,  after  the 
milloAvners  are  su23plied  with  the  75  cubic  feet  per 
second  promised  them  for  twelve  hours  of  every 
working  day,  would  yield  only  5^  millions  of  gallons 
of  water  per  day  for  the  use  of  the  inhabitants  of 
Manchester.    It  is  true,  that  the  promoters  of  the 
Corporation  scheme,  may  contend  that  in  the  driest 
season,  a  certain  quantity  of  water  more  than  falls  on 
the  collecting  ground  flows  out  of  the  Woodhead 
Tunnel,  which  will  assist  in  seasons  of  drought*; 
but  against  this,  it  must  be  remembered,  that  in 
warm  or  hot  weather,  and  in  seasons  of  drought, 
from  20  to  30  per  cent,  more  water  will  be  required 
for  the  use  of  a  town  population,  than  in  wet  or 
cold  weather ;  and  the  amount  of  water  that  in  such 
seasons  flows  out  of  the  tunnel  will  hardly  make 
up  for  this  extra-requirement.    Without  at  present 
entering  into  the  question  of  the  cost  of  this 

*  See  Appendix  G,  page  75. 
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quantity  of  water,  when  collected  for  the  use  of 
Manchester,  and  only  remarking  that  no  provision 
Avhatever  is  made  to  filter  it*,  I  will  proceed  to 
examine  by  the  same  rules  as  have  been  applied  to 
the  Corporation  scheme,  the  quantity  and  quality 
of  the  surplus  water  that  can  be  yielded,  and  col- 
lected from  the  gathering-grounds  set  apart  for  the 
Peak  Forest  and  Macclesfield  canal  reservoirs,  and 
which  is  placed  at  the  disposal  of  your  Company 
by  the  Act  of  last  year. 

Referring  to  the  accompanying  map,  about  eight 
miles  South-East  of  Manchester,  the  summit  level 
of  the  Macclesfield  canal,  will  be  found,  stretching 
to  the  South,  along  the  side  of  a  ridge  of  high 
hills,  and  extending  from  Marple,  to  Bosley,  a  little 
beyond  Macclesfield.    The  top  level  of  this  canal 
is  more  than  sixteen  miles  in  length,  without  the 
interruption  of  a  lock,  and  at  Marple  it  joins 
the   summit   level   of  the   Peak   Forest  canal, 
which  stretches  for  about  eight  miles,  in  a  south- 
easterly direction,  along  another  side  of  the  same 
ridge  of  hills  to  Whaley.    The  top  level  of  both 
these  canals  are  of  the  same  height,  being  si- 
tuated at  an  elevation  of  about  520  feet  above 
the  mean  level  of  the  sea  at  Liverpool,  or  380  feet 
above   Brown  Street,  Manchester  :   both  canals 
are  thirty  feet  wide  at  the  top,  and  five  feet 
deep,  and  are  constructed  in  the  most  substantial 
manner.   The  Peak  Forest  canal  proceeds  down  a 
series  of  sixteen  locks  from  Marple,  in  a  northerly 

♦  See  Appendix  II,  page  78. 
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direction,  to  join  the  Ashton  canal  which  connects 
Ashton  with  Manchester;  and  the  Macclesfield 
canal  proceeds,  down  a  series  of  locks,  from  Bosley 
a  little  beyond  Macclesfield,  in  a  southerly  direction, 
to  join  the  Trent  and  Mersey  canal  that  communi- 
cates with  Liverpool  and  the  Midland  Counties.  To 
supply  with  water  the  locks  of  the  Peak  Forest, 
and  the  Macclesfield  canals,  the  Company  are  em- 
powered, by  Act  of  Parliament,  to  collect  and  im- 
pound the  flood  water  flowing  down  certain  streams 
which  are  fed  from  the  rain  that  falls  on  an  area  of 
ground  that  will  be  found  on  the  accompanying  map, 
coloured  green ;  reservoirs  have  been  constructed  to 
impound  this  water,  and  two  will  be  found,  coloured 
blue,  near  Bosley,  which  have  been  made  and  used 
for  a  series  of  years  to  supply  the  locks  of  the 
Macclesfield  canal.  Near  Whaley,  at  the  South 
end  of  the  Peak  Forest  canal,  two  other  reservoirs, 
also  coloured  blue,  will  be  found,  which  have  been 
made  and  used  for  a  series  of  years  to  supply  the 
locks  of  the  Peak  Forest  canal;  the  Company  have 
also  powers  to  construct  another  reservoir  on  the 
Hockham  brook,  to  the  East  of  Whaley,  for  the  use 
of  this  canal,  and  they  collect  certain  water  from 
the  Reddicar  brook  that  is  not  at  present  impounded 
in  a  reservoir,  but  runs  into  the  Macclesfield  canal 
about  four  miles  South  of  Marple ;  in  addition  to 
this,  all  the  water  flowing  ofl*  a  large  area  of  land 
from  the  hill  sides,  along  which  these  canals  Avind 
their  course,  finds  its  way  into  the  canals. 
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All  important  difference  exists,  between  the  me- 
thod proposed  to  collect  water  in  the  Manchester 
Corporation  reservoirs  at  Longdendale,  and  the 
method  by  which  the  Company  owning  the  Peak 
Forest  and  Macclesfield  canals  derive  their  supply. 
In  the  former  case,  the  whole  of  the  water  flowing 
down  the  streams,  at  all  times  and  seasons,  is  pro- 
posed to  be  impounded  ;  and  the  millowners  on 
the  streams,  below  the  reservoirs,  are  to  be  com- 
pensated for  the  abstraction  of  such  streams  by 
having  measured  out  to  them  from  the  reservoirs 
a  regular^  and  U7ivarying  quantity,  for  twelve  hours 
of  every  working  day,  for  their  use. 

The  Company  are  not  empowered  to  collect  the 
luhole  of  the  water  which  flows  olf  the  hill-sides,  and 
finds  its  way  down  the  streams,  near  which  their 
reservoirs  are  situated ;  on  the  contrary,  in  dry 
seasons,  and  at  such  times  as  the  quantity  of  water 
flowing  down  the  streams  at  a  given  point,  will  flow 
through  a  given-sized  orifice,  called  a  gauge,  the 
whole  of  the  water  passes  down  the  stream  to  the 
millowners ;  but  when  continued  or  heavy  rains, 
cause  the  streams  to  be  swollen,  then  the  whole 
of  the  water  that  will  not  pass  through  such  gauge 
is  impounded  above  the  gauge  in  a  reservoir  con- 
structed for  the  purpose,  and  such  Avater,  so  im- 
pounded, belongs  to  the  Company.  This  system 
of  collecting  water  is  very  favourable  to  its  purity^ 
as  when  it  flows  ofl*  the  hill-sides  during  heavy  rains 
(except  in  a  peaty  or  boggy  district)  it  is  much  less 
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contaminated  than  water  (percolating  slowly  from 
the  soil,  and  reduced  in  quantity  by  evaporation) 
which  forms  the  streams  in  dry  weather ;  be- 
sides, over  most  large  tracts  of  land,  consisting  of 
thousands  of  acres,  there  will  be  found  farm-houses 
and  a  considerable  resident  population,  and  all  the 
excretion  and  filth  created  from  these  sources,  with 
the  soluble  parts  of  manures  placed  on  the  land, 
must,  of  necessity,  drain  into  the  streams,  and  tend 
to  foul  them  in  comparatively  dry  weather,  although, 
in  heavy  rains  and  floods,  the  water  is  not  per- 
ceptibly soiled  from  these  impurities.    The  system 
of  only  catching  and  impounding  the  flood  water, 
is  also  attended  with  this  advantage,  that  the  mill- 
owners  below  the, reservoirs  are  not  only  uninjured 
thereby,  but  frequently  benefited  to  a  consider- 
able extent,  as  the  water  passing  by  them,  after 
heavy  rains,  is  far  too  large  in  quantity,  and  too 
sudden  in  its  appearance  and  disappearance,  to  be 
of  any  use  to  them,  and  frequently  does  considerable 
damage  by  back  flooding  water  wheels,  inundating 
low  land,  and  carrying  away  buildings  and  minor 
erections.    The  system  of  catching  flood-waters 
only  for  the  use  of  canals,  has  been  found  in 
practice  eminently  successful ;  the  Peak  Forest  ca- 
nal, from  the  time  it  was  completed,  forty-eight 
years  since,  has  been  entirely  dependent  upon  the 
collection  of  flood-waters  in  reservoirs   for  the 
supply  of  its  locks,  and  this  system  has  always 
been  found  adequate  for  the  purpose.    Upon  ex- 
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amination,  the  plan  of  collecting  the  flood-waters 
only  of  a  stream  for  the  use  of  a  canal  or  town, 
will  be  found  much  more  advantageous  and  prac- 
ticable, than  endeavouring  to  impound  the  wliole  of 
the  water  flowing  down  such  stream,  and  supply- 
ing, first  a  EEGULAK  quantity  to  millowners,  and 
afterwards  taking  the  irregular  and  uncertain  re- 
sidue for  the  use  of  a  town  or  canal.  As  already 
stated,  the  amount  or  depth  of  rain  falling  in  one 
year,  varies  so  much  from  the  depth  of  rain  falling 
in  another  year  in  the  same  locality,  that  double 
the  depth  of  rain  will  sometimes  fall  in  one  year, 
compared  with  another  year ;  and  to  attempt  to 
impound  this  water,  and  yield  any  considerable 
quantity  of  it  regulaely  to  millowners,  is  prac- 
tically so  expensive,  that  only  two  instances  occur, 
on  the  large  area  of  country  shown  on  the  accom- 
panying map,  of  impounding  reservoirs  having  been 
resorted  to  by  the  millowners  themselves,  on  a 
scale  of  any  magnitude,  at  their  own  expense. 

The  Turton  and  Entwistle  reservoir,  a  few  miles 
to  the  North  of  Bolton,  was  made  by  millowners 
in  the  years  1835  and  1836 ;  although  the  site  for 
its  construction  was  very  favourable,  and  'the 
reservoir  itself  be  large  enough  to  contain  about 
50,000  cubic  feet  of  water  for  every  acre  of  ground 
draining  into  it,  (or  50  per  cent,  larger  in  propor- 
tion to  the  ground  draining  into  it,  than  the  re- 
servoirs proposed  to  be  constructed  by  the  Corpo- 
ration of  Manchester,)  yet  its  success  has  not  in- 
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duced  millowners  to  lay  out  more  money  in  this 
manner ;  the  other  instance  consists  in  the  form- 
ation of  a  small  millowner's  reservoir  near  Glos- 
sop,  about  twelve  miles  East  of  Manchester,  and 
which  will  be  found  on  the  accompanying  map. 
When  it  is  remembered  that  the  interest  of  capital 
laid  out  in  constructing,  and  the  expenses  attend- 
ing the  wear  and  tear  of  a  reservoir,  will  always 
remain  a  permanent  expense  against  the  millowners 
constructing  them,  whether  the  mills  be  at  work 
or  idle  ;  and  also  the  cheap  rate  at  which  steam 
power  can  be  employed,  since  the  principle  of  ex- 
panding steam  in  the  cylinder  of  a  steam  engine 
has  been  adopted,  and  that  the  quantity  of  coals 
consumed  by  a  steam  engine  is  very  nearly  in  pro- 
portion to  the  work  done,  the  reasons  become  fully 
apparent  why  money  expended  in  constructing  such 
reservoirs  for  millowners'  purposes  cannot  be  pro- 
fitably invested.  Before  the  introduction  of  steam 
power,  a  dry  season  compelled  a  millowner,  driving 
his  machinery  by  water  power,  frequently  to  stop 
the  greater  portion  of  his  operations  for  many 
weeks  and  months  together:  now  few  water  wheels, 
of  any  size,  are  at  work  without  a  steam  engine  set 
up  in  connection  with  them ;  so  that  steam  power 
supplies  the  want  of  water  power,  in  a  dry  season, 
or  a  very  dry  year,  and  will  in  most  cases  be  found 
more  profitable  for  millowners'  purposes,  than  the 
expensive  process  of  erecting  impounding  reservoirs 
to  collect  water  in  time  of  floods,  and  give  it  out 
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in  seasons  of  drought ;  no  better  confirmation  of 
this  view  can  be  found,  than  in  the  ahnost  uni- 
versal adoption  of  subsidiary  steam  engines  among 
millowners  using  water  power. 

The  very  uncertain  and  irregular  amount  of 
water  running  down  streams,  deriving  their  sup- 
plies of  water  from  the  drainage  of  hill-sides  is  no- 
torious. In  Rees'  Cyclopsedia,  article  Canal,  it  is 
stated :  "  In  the  great  contest  about  the  Rochdale 
canal,  Mr.  Rennie  had  all  the  streams  which  could 
be  affected  by  the  proposed  reservoirs,  gauged  for 
about  a  year.  He  first  ascertained  the  state  of 
those  streams  at  a  time  when  the  mills  were  amply 
supplied  with  water,  and  had  proper  gauges  fixed 
upon  them.  The  daily  difference  was  measured, 
and  the  surplus^  thus  ascertained,  amounted  in  the 
year  1793  to  sixteen  times  the  ordinary  produce  of 
the  rivers."  An  examination  of  the  books  kept  by 
the  officers  of  the  Peak  Forest  Canal  Company, 
which  contain,  for  a  scries  of  years,  the  amount  of 
water  running  down  the  brooks,  the  surplus  water 
of  which  feeds  the  reservoirs  of  this  canal,  com- 
bined with  my  own  experiments  on  the  subject, 
convince  me,  that,  even  in  a  commonly  dry  year,  at 
least  three-fourths  of  the  water  flowing  down 
mountain  streams,  is  not  only  not  used  by  the  mill- 
owners,  but  that,  supposing  the  millowners  were 
to  combine  to  make  impounding  reservoirs,  the 
amount  of  power  procured  in  this  way,  would  be 
much  dearer  to  each  miUowner  than  steam  power. 
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The  millowners,  then,  when  the  plan  is  adopted  of 
only  impounding  flood-water^  are  quite  uninjured, 
and  even  benefited,  by  being  relieved  of  a  portion 
of  the  floods  that  frequently  injure  them  in 
times  of  heavy  rain :  and  a  Canal  or  Water  Com- 
pany adopting  this  plan,  know,  from  the  capacity 
of  their  reservoirs,  the  amount  of  water  they  can 
depend  upon  for  their  own  use.  While,  by  adopt- 
ing the  contrary  plan  of  impounding,  or  endea- 
vouring to  impound,  the  whole  of  the  water  passing 
down  a  stream,  and  giving  out  first^  a  regular  and 
constant  supply  to  millowners,  and,  secondly,  de- 
jjending  upon  the  residue  for  their  own  use,  it  will 
be  found,  that  additional  costly  reservoirs  must  be 
made  of  at  least  double  or  treble  tlie  capacity  (in 
proportion  to  the  ground  drahiing  into  them)  than 
Avould  otherwise  be  required ;  and,  even  with  such 
additional  reservoirs,  if  a  liberal  supply  be  con- 
stantly guaranteed  to  the  millowners  in  dry  seasons 
of  dry  years,  when  most  water  is  wanted,  a  scarcity 
is  certain  to  be  felt  by  those  who  are  dependent  on 
such  residue. 

A  great  portion  of  the  depth  of  rain  that  falls  in 
any  given  locality  in  a  twelvemonth,  occupies  but  a 
very  short  space  of  time  in  falling ;  and  although 
in  the  vicinity  of  high  lands  and  mountain  districts, 
a  larger  depth  of  rain  descends  per  annum  than 
usually  falls  in  flat  level  districts  of  country  at  a 
distance  from  upland,  yet  the  number  of  days  on 
which  the  rain  actually  falls,  is  usually  less  among 
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the  hills,  than  on  flat  land :  this  general  fact  was 
recognised  by  Sir  Walter  Scott  in  his  allusion  to 
the— 

"  Land  of  the  mountain  and  the  flood," 

and  the  following  Table  proves  it :  — 


Names  of  Places. 

Mean 
Level 
above 
the  Sea. 

Total 
Depth  of 
Kain  per 
Annum. 

Total 

uiii  Ucr 
of  rainy 
Days  in 
the  Year, 

Number 
of  Days  in 
the  Year 
on  which 

equal  to, 
and  ex- 
ceeding, 
four-tenths 

nf  Jill  InrVi 

per  Day. 

Depth  of 
Rain  fallen 
per  An- 
num ex- 
ceeding 
four-tenths 
of  an  Inch 
in  24 
Hours. 

Greatest 
Depth 
of  Rain 
fallen  in 
J4  tiours. 

Lesst 
fall  of 
Rain  in 

0/1  T-I  mi 

in  nourSf 
when  any; 
Rain  fell. 

1  o'i'*. 

Feet. 

ins.  tenths. 

ins.  tenths. 

ins,  tenths. 

ins.  tenths. 

Manchester 

1  zu 

1  fin 

It: 

y  o  / 

1  oo 

U  L 

Marple  - 

531 

29 -40 

101 

32 

18-30 

2-90 

•10 

Combs  -       -  - 

720 

43-40 

146 

37 

24-70 

I  -50 

-05 

Chapel-en-le-  Frith 

1121 

33-00 

124 

30 

18-00 

110 

-10 

1845. 

Manchester  - 

120 

42-41 

230 

31 

19-73 

1  -48 

•02 

Marple  -       -  - 

531 

38-80 

128 

29 

22-30 

210 

•05 

Combs  -       -  - 

720 

57-00 

176 

55 

36-50 

2-00 

-05 

Chapel-en-le- Frith 

1121 

43-80 

142 

50 

28-9 

1-70 

•10 

1846. 

Manchester  - 

120 

33-67 

201 

19 

11-66 

-77 

-01 

Marple  -       -  - 

531 

32-35 

152 

17 

9-7 

-80 

•10 

Combs  .       -  - 

720 

38-10 

162 

37 

20-5 

100 

•075 

Chapel-en-le-  Frith 

1121 

38-80 

136 

32 

19-20 

1-20 

•10 

1847. 

Manchester  - 

120 

43-35 

212 

39 

24-23 

1-20 

•005 

Marple  -       -  - 

531 

45-70 

110 

46 

30-70 

2-30 

•100 

Combs  -       -  - 

720 

51-30 

158 

43 

28-80 

2-00 

•050 

Chapel-en-le- Frith 

1121 

44-10 

142 

38 

21-10 

1-30 

•100 

jVb<e.  —  The  observations  from  which  this  Table  is  formed  were  procured 
for  Manchester,  from  Messrs.  Ilonchetti,  of  43.  Market  Street;  and  for  the 
remaining  places,  from  Mr.  John  Wood,  the  Company's  engineer,  from 
gauges  fixed  near  the  ground. 
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The  observations  from  which  this  Table  has 
been  made,  were  taken  once  in  twenty -four  hours  ; 
and,  doubtless,  if  the  observations  had  been  taken 
every  hour,  they  would  have  shown  the  amount  of 
rain,  registered  as  falling  within  the  twenty-four 
hours,  to  have  actually  fallen  in  very  much  less 
time ;  for  instance,  it  was  shown  by  a  rain-gauge, 
fixed  at  Waterhouse  lock,  that,  from  seven  o'clock 
in  the  evening  on  the  8th  of  May,  1847,  to 
seven  the  next  morning  —  or  in  twelve  hours 
—  a  depth  of  2  inches  of  rain  fell  ;  and  on 
May  the  9th,  1847,  a  rain-gauge  fixed  at  the 
Comb's  reservoir,  not  far  from  Chapel-en-le-Frith, 
caught  1*8  inches  in  twelve  hours.  And  in  the 
"  Meteorological  Observations,"  by  Dr.  Dalton, 
p.  37.,  second  edition,  he  remarks,  that  on  the  2 2d 
of  April,  1792,  at  Kendal,  4-592  inches  of  rain  fell 
in  twenty-four  hours.  It  is  no  very  uncommon 
circumstance  for  ^ths  of  an  inch  of  rain  to  fall  in 
hilly  districts  in  one  hour :  and,  to  give  one  in- 
stance out  of  many,  this  quantity  fell  near  the 
Comb's  reservoir,  and  was  registered  by  the  gauge- 
keeper  on  the  5th  of  April,  1847.  By  examining 
the  Table  given  above,  it  will  be  found  that  more 
than  half  the  rain  that  fell  at  Chapel-en-le-Frith,  in 
1844,  was  registered  to  have  fallen  in  the  short 
space  of  thirty  days ;  and  if  the  fall  of  rain  had 
been  registered  every  hour,  instead  of  every 
twenty-four  hours,  it  would  have  been  found  to 
have  fallen  in  a  much  less  space  of  time.    At  the 
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same  place,  in  1845,  28-9  inches  in  depth  fell  in 
fifty  days,  out  of  43-8  inches,  the  total  fall  during 
the  whole  year. 

It  must  be  remembered,  when  the  heavy  rains 
here  described  fall,  a  very  much  larger  proportion 
of  these  rains  flow  off  the  ground,  and  can  be  col- 
lected in  reservoirs,  than  of  the  lighter  description 
of  rains,  for  a  very  small  portion  of  heavy  rain  is 
lost  by  evaporation  and  soakage  into  the  ground, 
compared  with  the  lighter  rain,  and  the  water  runs 
off  the  ground  less  contaminated  with  impurities, 
unless,  indeed,  the  ground  on  which  the  rain  falls, 
and  off  which  it  flows,  be  covered  with  peat  and 
moss  (as  is  the  case  over  a  large  portion  of  the  pro- 
posed Manchester  Corporation  collecting  ground), 
when  heavy  floods  cut  deep  channels  through  the 
peat,  and  the  water  flows  off  mixed  and  contam- 
inated mth  its  loose  particles.  *  Taking  the  low  fall 
of  rain  that  fell  in  1844  at  Chapel- en -le-Frith,  as 
being  only  33  ins.  in  depth  for  the  whole  year,  and 
seeing  that  18  ins.  in  depth  of  this  quantity  fell  on 
the  ground  in  considerably  less  than  thirty  days  ; 
and  remembering  that  of  the  quantity  so  fallen,  by 
far  the  greatest  portion  flowed  off  the  ground 
within  a  few  hours  of  reaching  it,  the  large  amount 
of  surplus  water  that  can  be  collected,  with  con- 
siderable advantage  to  all  parties,  may  be  estimated, 
and  will  fully  bear  out  the  conclusions  of  Mr. 
Rennie  in  the  contest  about  the  Rochdale  Canal 
before-mentioned. 

•  See  Appendix  B,  page  63. 
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The  area  of  ground  from  which  the  Company  are 
empowered  to  collect  flood- water  in  the  Peak  Forest 
Canal  district  is  tinted  green,  and  may  be  found  on 
the  accompanying  map,  a  little  to  the  South,  South- 
East,  and  East  of  Whaley ;  the  rain  falling  on  the 
land  to  the  East  of  Whaley,  draining  in  the  Hock- 
ham  Brook,  has  never  yet  been  impounded;  a 
portion  of  the  surplus  water  falling  on  the  land  to 
the  South,  and  South-East  of  the  same  place,  has 
been,  for  many  years,  collected  in  the  reservoirs 
(shown  on  the  map  and  coloured  blue)  for  the  use 
of  the  canal,  and  more  recently  for  the  supply  also 
of  the  Gorton  Reservoirs.  Comb's  Reservoir,  to  the 
South-East  of  Whaley,  was  constructed  before  the 
year  1800,  when  the  canal  was  opened,  and  the 
Todd's  Brook  Reservoir,  to  the  South  of  Whaley, 
by  the  year  1840.  By  the  act  of  Parliament  you 
obtained  last  year,  the  following  supplies  of  water 
—  viz.,  the  water  that  can  now  be  collected  in 
the  two  reservoirs  of  the  Peak  Forest  Canal,  the 
water  flowing  off  the  land,  draining  direct  into 
this  Canal,  the  surplus  water  flowing  off  the 
land,  coloured  green,  a  little  to  the  South  of  Mac- 
clesfield, the  water  flowing  off  the  land  drain- 
ing direct  into  the  Macclesfield  Canal,  and  the 
surplus  water  flowing  off  the  land  that  drains  into 
the  Reddicar  Brook,  about  four  miles  South  of 
Marple  (coloured  green)  —  can  all  be  delivered  by 
means  of  the  Peak  Forest  and  Macclesfield  Canals 
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as  conduits  *,  into  suitable  reservoirs  and  filter-beds, 
situated  at  High  Lane,  alongside  of  the  Macclesfield 
Canal,  and  from  thence,  after  filtration,  can  easily 
be  sent  (by  means  of  a  line  of  cast-iron  pipes)  to 
the  towns  of  Stockport,  Manchester,  and  Salford. 
The  bottom  of  the  Service  Reservoir  at  Marple,  for 
receiving  the  water,  after  filtration,  previous  to  its 
entering  the  pipes,  would  be  320  feet  above  Brown 
Street,  Manchester,  and  250  feet  above  the  high 
part  of  Stockport. 

The  collecting  ground  from  which  the  Peak 
Forest  and  Macclesfield  Canal  reservoirs  are  sup- 
plied with  water  is  precipitous  and  steep  ;  the  tops 
of  the  hills  vary  from  1200  to  1700  feet  above  the 
mean  level  of  the  sea,  as  will  be  found  marked  on 
the  accompanying  map.  Out  of  the  whole  quan- 
tity (14,633  acres),  only  about  five  or  six  hundred 
acres  on  the  Comb's  gathering-ground  have  any 
approach  to  table-land,  or  are  covered  with  the 
smallest  trace  of  peat  or  moss;  and  the  com- 
paratively small  portion  of  moss  or  peat-land,  that 
is  found  on  the  Comb's  gathering  ground,  is  en- 
tirely covered  with  long  grass  and  heath.  Its  geo- 
logical character  is  the  lower  series  of  the  coal 
formation  and  millstone  grit ;  most  of  the  surface 
is  fine  grass  pasture;  and  the  greatest  portion 
of  the  rain  falling  upon  it,  flows  ofl^,  especially  in 
heavy  rains,  a  few  hours  after  it  reaches  the  ground 
in  the  utmost  purity,  and,  when  collected  in  re- 

*  See  Appendix  M,  page  84. 
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servoirs,  and  allowed  to  settle  for  twenty-four 
hours,  is  as  clear  and  bright  as  spring-water. 
The  steep  declivity  of  the  sides  of  the  hills,  the 
retentive  nature  of  the  material  with  which  they 
are  covered,  and  the  almost  total  absence  of  table- 
land, insure,  especially  in  heavy  rains,  that  a  very 
small  portion  falling  will  be  lost  by  evaporation  or 
soakage  into  the  ground ;  and  the  varied  situations 
of  the  different  reservoirs  and  gathering-grounds, 
compensating  for  partial  droughts  in  any  one  lo- 
cality, which  are  so  common  in  hilly  districts,  justify 
the  belief  that  in  no  one  year,  the  fall  of  rain  on 
the  average  of  the  gathering  grounds,  will  be 
below  36  ins.  I  have  adopted  this  depth  in  ray 
calculations,  from  finding  the  average  depth  fallen 
in  a  dry  year,  at  Marple,  Combs  and  Chapel-en-le- 
Frith  to  coincide  with  it,  as  shown  by  the  rain- 
gauges  kept  at  those  places.  From  the  nature  of  the 
gathering  ground  (before  described)  two-thirds  of 
this  depth  or  quantity  may  be  calculated  upon  as 
flowing  off  the  land,  leaving  one-third  to  be  lost  by 
evaporation,  soakage  into  the  ground,  and  support  of 
vegetation ;  upon  a  careful  examination  of  the  sub- 
ject, I  believe  that  24  ins.  of  rain  in  depth,  on  the 
average  of  the  gathering-grounds,  flowing  off  in  any 
one  year,  may  be  fully  depended  upon.  Of  this 
quantity  by  far  the  greatest  portion  (probably  five- 
sixths)  will  flow  off  in  floods,  after  heavy  showers, 
and  two-thirds  be  unable  to  make  its  escape  through 
the  millowners'  gauges,  leaving  a  depth  of  16  ins. 
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flowing  off  the  gathering-ground,  to  be  impounded 
in  the  reservoirs.    To  allow  for  evaporation  from 
the  surface  of  the  reservoirs  themselves  and  other 
contingencies,  I  have  only  assumed  that  a  depth  of 
15  ins.  can  be  made  available.   That  this  quantity 
can  be  depended  upon,  with  proper  storage  room,  T 
feel  no  doubt  whatever ;  and  when  it  is  remembered 
that  considerably  more  than  half  the  depth  of  rain 
falling  per  annum  has  been  proved  (from  observa- 
tions made  over  a  series  of  years)  to  fall  in  gluts 
varying  from  four-tenths  of  an  inch  to  two  inches 
in  depth  in  less  than  twenty-four  hours ;  and  that 
the  size  of  the  mill-owners'  gauges  will  not  admit, 
when  running  full,  of  more  than  a  jive  hundredth  part 
of  an  inch  in  depth  over  the  surface  of  the  collecting- 
ground  to  pass  through  them  in  the  same  time  (or 
with  a  considerable  head  of  water  acting  against 
the  gauge,  more  than  double  this  amount)  the 
quantity  assigned  may  be  considered  very  moderate. 
I  have  checked  this  conclusion  against  the  quantity 
of  water  known  to  have  been  yielded  from  the 
Comb's  Reservoir  (Avhich  has  been  in  use  forty- 
eight  years),  and  found  it  to  agree  very  accurately 
with  it. 

The  area  of  land  from  which  the  Peak  Forest 
canal  reservoirs  now  collect  flood  water  consists  of 
4030  statute  acres,  draining  into  the  Todd's  Brook 
reservoir,  of  2984  acres  into  Comb's  reservoir,  and 
826  acres  into  the  Peak  Forest  canal,  direct.  The 
Macclesfield  canal  derives  its  supply  of  water  from 
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1081  acres,  draining  direct  into  that  canal,  782  acres 
tlie  flood  waters  of  which  drain  into  the  canal  from 
the  Reddicar  brook;  1671  acres  the  flood  waters  of 
which  drain  into  the  Sutton  reservoir;  2797  acres 
the  flood  waters  of  which  drain  into  the  Bosley  reser- 
voir, and  165  acres  draining  direct  into  the  collect- 
ing reservoir  at  Marple,  making  a  total  drainage 
ground  for  the  Peak  Forest  and  Macclesfield  canals 
united,  of  14,336  statute  acres,  independent  of  the 
drainage  ground  at  Hockham  brook  (consisting  of 
1734  statute  acres,)  the  flood  waters  of  which  also 
belong  to  the  Peak  Forest  Canal  Company.  The 
amount  of  water,  supposing  that  fifteen  inches  in 
depth,  passing  ofi^  in  floods  from  this  area  of  land,  be 
collected,  would  in  a  dry  year  amount  to  upwards  of 
thirteen  and  a  quarter  millions  of  gallons  per  day. 
The  daily  amount  required  for  the  use  of  the  Peak 
Forest  and  Macclesfield  canals  combined,  is  four 
and  a  half  millions  of  gallons,  and  this  would  leave 
eight  and  three-quarter  millions  of  gallons  per  day 
to  dispose  of,  if  suflicient  storage  room  were  made 
to  prevent  in  times  of  flood,  any  portion  of  the 
Avater  being  lost.  However,  as  you  found  it  pru- 
dent, when  before  Parliament  last  year,  to  abandon 
for  the  present  the  additional  reservoirs  proposed 
to  be  made  on  the  Todd's  brook  and  the  enlargement 
of  Comb's  reservoir,  rather  than  submit  to  the  ex- 
orbitant terms  attempted  to  be  enforced  by  the 
Committee  of  the  House  of  Commons,  the  storage 
that  can  be  made  available  to  receive  the  flood 
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water  from  this  area  of  drainage  ground  now 
stands  as  follows :  — 

Cube  Feet. 

Present  Comb's  Reservoir  contains    .  .  54,289,000 

Present  Todd's  Brook,  do.     .  ,  .  47,412  270 

Present  Boslej,  do.  ...  64,'266'399 

Present  Sutton,  do.  .  .  .  12,807,000 

Proposed  addition  to  Bosley  .  .  .  27,266,000 

Proposed  reservoir  at  Sutton  .  . .  20,875,000 

Proposed  impounding  reservoir  at  High  Lane,  near 

Marple  .  ...  25,000,000 

Additional  storage  room  that  can  be  made  within 
Parliamentary  limits  of  deviation,  as  alluded  to 
in  my  last  Eeport.  .  .  .  40,000,000 


Cube  feet        .  .  291,915,669 

Cube  feet  291,915,669 

=20,362  cube  feet  per  acre  of 


Statute  acres     14,336  drainage  ground. 

This  amount  of  storage  room  could  not  be 
depended  on,  even  in  a  dry  year,  to  equalize  for 
regular  consumption  over  the  year,  the  whole  of 
the  thirteen  and  a  quarter  millions  of  gallons  per 
day;  but,  considering  the  varied  positions  and 
aspects  of  the  drainage  ground,  I  have  no  doubt 
that  seven  and  a  quarter  millions  of  gallons  per 
day,  when  the  new  works  are  carried  out,  may  be 
considered  as  surplus  over  and  above  the  wants  of 
the  canal ;  for  taking  the  total  storage  room  as 
291,915,669  cube  feet,  or,  181,863,461,787  gallons, 
and  dividing  this  by  11|,  being  the  sum  of  four  and 
a  half  million  gallons  required  daily  for  the  canals, 
and  of  seven  and  a  quarter  millions  per  day  surplus, 
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there  is  a  storage  room  for  a  supply,  after  this  rate, 
for  154  days,  or  twenty-two  weeks,  independent 
of  any  rain-fall  during  that  time.  It  may  be  as 
well  to  remark,  although  fifteen  inches  in  depth 
only  of  available  water  have  been  calculated  upon 
as  being  collected  in  floods  annually  from  the 
14,336  acres  of  gathering  ground,  that  the  whole 
of  the  water  flowing  ofi^  different  patches  of  steep 
land  composing  the  above  quantity,  which,  added 
together,  make  more  than  2000  acres,  will  flow 
into  the  reservoirs. 

The  natural  form  and  character  of  the  ground 
at  High  Lane,  near  Marple,  upon  which  it  is  pro- 
posed to  construct  the  subsiding  reservoirs  and 
filter  beds,  is  admirably  adapted  for  the  purpose. 
Without  any  considerable  expense,  the  service  re- 
servoir (to  receive  the  filtered  water  from  the 
filter  beds)  may  be  made  so  as  to  allow  the  fil- 
tration process  to  be  carried  on  both  night  and 
day ;  and  every  facility  that  could  be  wished  for 
exists  for  constructing  suitable  drains  and  culverts, 
for  discharging  and  emptying  the  water  from  the 
filter  beds  and  reservoirs  when  required.  This 
is  a  matter  of  very  considerable  importance,  and 
can  scarcely  be  too  highly  estimated. 

Comparing  then,  the  quantity,  and  quality,  of 
the  water  that  can  be  procured  by  the  new  plans 
deposited  by  the  Corporation  of  Manchester,  and 
by  the  Surplus  Water  scheme  for  which  you  ob- 
tained an  Act  last  year,  it  is  obvious  that  your  plan 
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has,  in  both  these  respects,  very  material  advan- 
tages ;  while  a  further  very  important  advantage 
consists  in  its  aptitude  for  cheap  and  easy  extension. 
The  flood  waters  from  an  additional  24,000  statute 
acres*  can  be  impounded,  and  appropriated  to  this 
purpose,  in  situations  that  admit  of  such  waters 
being  conveyed  by  means  of  the  Peak  Forest  and 
Macclesfield  canals  as  conduits  to  the  service  re- 
servoir at  Marple ;  while  a  glance  at  the  map  will 
show  any  one  but  little  accustomed  to  the  consider- 
ation of  these  subjects,  that  to  procure  any  further 
supply  of  water  in  connection  with  the  proposed 
works  at  Longdendale,  if  not  quite  impracticable, 
could  only  be  attained  at  very  great  expense. 

I  do  not  propose  now  to  enter  minutely  into  the 
question  of  the  relative  cost  of  the  water  that  can 
be  collected  by  the  Corporation  plans  deposited  this 
year,  and  by  your  Surplus  Water  scheme.  To  do  so, 
it  would  be  requisite,  not  only  to  examine  the  cost 
of  the  works  shown  on  the  Corporation  deposited 
plans,  but  to  consider  the  expense  of  filter  beds  in 
connection  with  their  scheme  (for  it  is  impossible 
the  inhabitants  of  Manchester  ivould  long  submit  to 
receive  unfiltered  water),  and  the  annual  expense 
of  taxes,  keeping  in  repair,  and  attending  to,  not 
merely  the  reservoirs  and  works  for  the  supply  of 
Manchester,  but  also  the  millowners'  reservoirs.  I 
will  only  remark  that  the  porous  and  open  nature  of 
the  bulk  of  the  ground  on  which  it  is  proposed  to 

*  See  Appendix  I,  page  78. 
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construct  the  reservoirs  in  Longdendale ;  the  ahnost 
total  absence  of  clay  on  the  proposed  sites  of  the 
principal  reservoirs;  the  expensive  preparations  that 
must  be  made,  to  prevent  damage  from  a  sudden 
flood,  while  the  banks  of  the  Torside  and  Rhodes- 
wood  reservoirs  are  being  constructed ;  the  length 
of  the  conduit  from  the  Woodhead  reservoir  to 
the  mouth  of  the  tunnel  at  Mottram  (six  and  a 
half  miles) ;  the  tunnel  itself,  together  with  the 
large  quantity  of  debris  and  peat  which  every 
flood  will  wash  down  from  the  tops  and  sides  of 
the  hills  into  the  reservoirs  and  conduits,  demand 
both  a  very  large  first  outlay  in  proportion  to  the 
size  of  the  works,  and  large  permanent  annual  ex- 
fenses  to  maintain  them.*  On  the  other  hand, 
your  scheme  has  very  considerable  advantages, 
indeed,  in  the  nature  of  the  ground  on  which 
your  reservoirs  and  works  are  to  be  constructed: 
no  outlay  whatever  has  to  be  made  to  compen- 
sate milloAvners,  but  only  such,  as  necessary  to 
store  and  deliver  the  water  in  a  fit  state  for  use : 
a  great  portion  of  the  works  required  are  already 
made  (their  value  at  least  80,000^.),  upon  which 
you  can  aflbrd  to  take  a  very  moderate  return : 
your  annual  expenses  must  also  be  comparatively 
small,  as  the  expense  of  repairs,  and  attending  to 
most  of  the  reservoirs  and  works,  will  not  greatly 
exceed  what  is  at  present  incurred  for  canal  pur- 
poses.   From  these  circumstances,  even  should  the 

*  See  Appendix  K,  page  79. 
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Corporation  of  Manchester  be  successful  in  borrow- 
ing money  to  carry  out  their  proposed  works,  at  a 
moderate  rate  of  interest,  yet  it  is  certain  that  the 
inhabitants  of  Manchester  (especially  for  the  next 
dozen  years)  must  be  burdened  with  a  very  much 
heavier  impost  for  an  inferior  article^  than  if  water 
were  purchased  in  bulk  from  you  for  distribution, 
by  the  Corporation  of  Manchester,  in  such  quan- 
tities as  may  be  from  time  to  time  required.  * 

By  dealing  with  you  for  water  in  bulk,  the  Cor- 
poration would  have  this  further  advantage  —  that 
they  would  be  enabled  immediately,  to  divert  from 
the  Gorton  Reservoirs  the  worst  of  the  water  flow- 
ing into  them  from  off  the  drainage-ground  that 
naturally  feeds  them  (this  water  is  notoriously 
bad,  and  greatly  contaminated  with  the  sewerage 
from  the  roads  and  houses  of  the  population  re- 
sident upon  the  drainage-ground,  as  well  as  the 
nature  of  the  manure  spread  over  it),  and  might 
take  their  supply  for  the  Gorton  reservoirs  almost 
exclusively  from  the  reservoirs  of  the  Peak  Forest 
and  Macclesfield  Canals,  and  have  it  conducted  to 
them  (as  is  at  present,  and  has  been  for  several 
years,  partially  done)  by  means  of  the  Peak  Forest 
and  Ashton  Canals  combined.  This  plan  would  at 
once  secure  for  the  use  of  the  inhabitants  of  Man- 
chester water  of  an  infinitely  superior  quality  to 
that  at  present  supplied  to  them, —  a  matter,  one 
would  imagine,  of  very  considerable  importance. 

*  See  Appendices  M,  page  SI,  and  R,  page  87. 
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I  have  endeavoured,  in  this  report,  to  show, 
faithfully  and  fairly,  the  comparative  value  of  the 
Manchester  Corporation  Water  Work  scheme,  as  at 
present  proposed,  and  your  Surplus  Water  scheme, 
as  sanctioned  by  the  Act  of  Parliament  obtained 
last  year.  I  firmly  believe  it  will  justify  you, 
both  with  your  shareholders,  and  the  rate-payers 
of  Manchester,  for  your  promotion  of  the  latter 
scheme, 

I  am,  my  Lord  and  Gentlemen, 

Your  very  obedient  servant, 

Samuel  Collett  Homersiiam, 
Civil  Engineer. 


London,  19.  Buckingham  Street, 
Adelphi,  Jan.  22.  1848. 


62 


APPENDIX. 


Into  Woodhead  Reservoir 
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APPENDIX  A. 

Area  of  Land  draining  into  the  different  proposed  Re- 
servoirs of  tlie  Manchester  Corporation  Water  Works 
Scheme. 

Drainages. 

Acres.  Acres. 

Moss  or  1 

Peat  J 

I  Clear    -  2285  J 

^         ^         .            fMoss     -  41001 

Torside  Reservoir       -  i  ^,  >  5890 

L  Clear    -  1790  J 

Rhodes  Wood  Reservoir  |            "  T    1 365 

L  Clear     -  675  J 

Hollinffworth  Reservoir  i  ^^^1  1490 

°                        1  Clear     -  530  J 

o      -r.         .          fMoss     -  600"! 

Arrafield  Reservoir     -i^,  ^^^r  880 

L  Clear    -  280  J 

^  1     ^    -r*   •            rMoss     -  200  1 

Catchwater  Drains     -  <  _  V  530 

(.  Clear     -  330  J 


General  Total  18,190 


Total  Moss  or  Peat  Acres,  12,300 
Clear  Laud,  5,800 

 18,190  Acres. 
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Cubic  Contents  of  proposed  Reservoirs. 


Cube  feet. 

AVoodliead  - 

-  195,43^,700 

Torside  - 

-  240,000,000 

Rhodeswood 

80,000,000 

Armfield     -  - 

-  38,755,556 

Hollingvvorth 

12,348,100 

Tetley  Fold 

8,849,310 

Denton 

9,481,050 

Total  584,866,716 

Cube  feet  584,866,716 

 =32,153  cube  feet  of  stor- 

18,190  age  room  per  acre  of 

drainage  ground. 

APPENDIX  B. 

"When  the  surveying  officers,  in  1847,  appointed  by  the 
Commissioners  of  her  Majesty's  Woods  and  Forests  to  sur- 
vey the  district  of  the  proposed  Manchester  Corporation 
Water  Works  scheme  (Messrs.  James  Kendall  and  George 
Wingrave  Cooke),  took  specimens  of  the  water  flowing 
down  the  streams  proposed  to  be  impounded  by  the  Cor- 
poration on  the  18th  of  February  in  that  year,  these 
specimens  were  submitted  to  Pi'ofessor  Graham  of  the 
University  College,  London,  who  reported  that  the  water 
taken  from  the  HoUingworth  brook  contained  20*2  grains 
of  solid  matter  (chiefly  vegetable  fibre  or  peaty  matter)  in 
each  imperial  gallon,  that  the  Rolling's  Brook  water 
contained  158  grains  of  solid  matter  per  imperial  gallon, 
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that  the  Armfield  Brook  water  contained  27*6  grains  of 
solid  matter  per  imperial  gallon,  that  the  little  Crowden 
Brook  water  contained  1344  grains  of  solid  matter  —  the 
great  Crowden  Brook  184*6  grains  of  solid  matter  (peaty 
matter  and  sand)  per  imperial  gallon. 

To  filter  ten  millions  of  gallons  of  water  containing  only 
1 00  grains  of  peaty  matter  per  gallon,  wovdd  be  to  separate 
173,611  lbs.  or  sixty-three  tons  fifteen  cwt.  of  solid  matter 
from  this  quantity  of  water. 

In  cold  weather  peaty  matter  is  not  held  in  water  to  any 
extent  in  solution,  but  in  warm  seasons  water  will  dis- 
solve peat.  To  satisfy  myself  on  this  point,  and  to  ascer- 
tain the  quantity  of  organic  matter  and  salts  taken  up 
from  peat  by  water  in  contact  with  it  at  different  tem- 
peratures, and  varied  lengths  of  time,  the  following  ex- 
periments were  tried,  at  my  reqiiest,  by  an  eminent  surgeon 
and  chemist,  in  1847,  upon  the  principal  waters  of  the 
Manchester  Corporation  scheme. 
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These  experiments  show  the  influence  of  temperature 
on  the  quality  of  water  flowing  off"  peaty  or  moss  land,  and 
the  large  quantity  of  organic  matter  taken  up  by  it  when 
in  contact  with  peat  at  slightly  increased  temperatm'cs, 
and  will  account  for  the  general  bad  character  given  to 
the  Corporation  waters  by  those  living  near  the  brooks 
and  streams  proposed  to  be  impounded.  At  certain  warm 
seasons  of  the  year  the  mass  of  peat  on  the  tops  of  the 
hills  is  in  a  state  of  fermentation,  and  heavy  rain  occurring 
at  such  a  time  would  render  unfit  for  domestic  purposes 
the  water  in  the  whole  of  the  reservoirs. 

The  following  is  an  extract  from  the  letter  of  a  gentle- 
man who  has  lived  close  to  these  streams  for  many  years : 
—  "  Suppose  the  Corporation  scheme  carried  out,  and  at 
the  end  of  a  long  summer  drought  their  reservoirs  are  all 
but  empty  ;  suppose  the  weather  to  break,  with  a  succes- 
sion of  thunder-storms,  as  is  generally  the  case,  and  their 
reservoirs  filled  with  water,  about  the  consistency  of  coffee, 
what  on  earth  are  they  to  do  with  it  ?  Why  they  would 
poison  the  whole  population  of  Manchester  ! " 


APPENDIX  C. 

RAIN  GAUGES. 

To  ascertain  the  amount  of  the  fall  of  rain  in  different 
localities  by  means  of  rain  gauges,  it  is  very  important  to 
pay  attention  to  the  form  of  the  gauge  made  use  of,  as 
well  as  to  the  situation  in  which  it  is  placed,  otherwise 
errors  of  a  very  serious  character  may  be  the  result ;  it  has 
been  known  for  many  years,  and  is  mentioned  by  Dr. 
Dalton,  in  the  article  Rain,  written  by  him  for  Rees's 
Cyclopaedia,  published  1819,  that  more  rain  is  collected 
in  a  rain  gauge  placed  near  the  ground  than  in  one  fixed 
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at  a  greater  elevation  from  it.  Dr.  Heberden  alluded  to 
this  fact  in  the  Philosophical  Transactions  for  1769,  and 
it  has  long  since  been  recognized.  The  Literary  and 
Philosophical  Society  of  Manchester,  with  a  laudable  de- 
sire to  ascertain  the  amount  of  discrepancy  in  the  result 
that  would  be  shown  between  certain  funnel  rain  gauges 
fixed  on  the  ridging  of  the  roofs  of  the  residences  of  par- 
ties connected  with  the  Rochdale,  Ashton-under-Lyne, 
and  Peak  Forest  Canals,  and  other  gauges  placed  near  the 
ground  in  the  same  localities,  fell  into  the  error  of  em- 
ploying for  this  purpose  a  rain  gauge,  which  is  thus  de- 
scribed in  a  communication  read  before  the  Society  on 
March  18.  1845,  and  published  in  the  seventh  volume  of 
the  Second  Series  of  its  Memoirs,  p.  193. 

"  The  gauge  selected  was  the  one  now  most  approved 
of,  and  most  commonly  used,  consisting  of  a  hollow  cy- 
linder of  copper  or  other  metal,  about  seven  or  eight 
inches  in  diameter,  and  thirty-six  or  forty  inches  in  length, 
with  a  receiving  funnel  of  the  same  diameter  as  the  cy- 
linder, and  closely  fitted  to  the  top.  Within  the  cylinder, 
a  float  rises  as  it  becomes  filled  with  water.  It  is  just  so 
much  smaller  in  diameter  as  to  rise  freely,  and  in  the  centre 
is  fixed  an  upright  rod,  marked  in  inches,  and  tejiths  of  an 
inch,  which,  rising  through  a  small  hole  at  the  bottom  of 
the  funnel,  exactly  indicates  the  depth  of  rain  falling  in 
any  given  time.  The  surface  of  the  water  in  the  cylinder 
being  completely  covered  with  the  float,  except  the  mere 
annular  space  of  about  one-eighth  of  an  inch,  no  evapora- 
tion takes  place.  The  gauge  must  be  occasionally  emptied 
of  the  water  it  contains.  It  is  sunk  in  the  ground,  within 
a  strong  box  or  case  to  prevent  injury,  and  to  allow  of  its 
being  easily  taken  out ;  the  top  of  the  gauge  being  left 
about  ten  or  twelve  inches  above  the  ground." 

This  kind  of  gauge  is  shown  on  Plate  I.  and  repre- 
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sents  exactly  the  one  fixed  by  the  Manchester  Literary  and 
Philosopliical  Society  in  the  year  1 844,  in  a  field  near  the 
Comb  s  reservoir  belonging  to  the  Peak  Forest  Company, 
and  placed  under  the  superintendance  of  Mr.  John  Wood, 
the  company's  resident  engineer.  Soon  after  this  gauge  was 
committed  to  Mr.  Wood's  charge  it  occurred  to  him  that 
as  the  stick  rose  in  the  centre  of  the  gauge  with  the  float, 
the  rain,  in  windy  weather,  would  be  driven  against  the 
stick,  run  down  it,  and  add  considerably  to  the  amount  of 
water  caught  by  the  guage.    To  avoid  any  material  error 
from  this  source,  Mr.  Wood  emptied  the  water  caught 
by  the  gauges  entrusted  to  his  charge  every  montli,  and 
to  satisfy  himself  constructed  an   experimental  gauge, 
shown  on  Plate  I.  Fig.  2 :  it  consists  of  a  staff  half  an  inch 
diameter,  standing  up  twelve  inches  in  height  above  the 
cover  of  a  cylinder  seven  inches  diameter,  having  a  hole 
an  inch  in  diameter  through  it.    Such  a  gauge  placed  near 
the  ground  at  Marple  collected  in  six  months  (from  the 
beginning  of  July  to  the  end  of  December)  9*5  inches  in 
depth  of  water  in  the  seven  inch  diameter  cylinder.  This 
result  was  obtained  from  the  rain  beating  against  and 
running  down  the  stick,  and  falling  thi'ough  the  hole  in 
the  top  ;  from  the  beginning  of  January  to  the  end  of  De- 
cember, 1845,  the  same  gauge  collected  21-95  inches  in 
depth,  and  in  1846,  15*4  inches  in  depth,  and  in  1847, 
22-48  inches  in  depth.    This  experiment  fully  proves  that 
if  the  stick  communicatino-  with  the  float  rises  above  the 
top  of  the  gauge,  considerable  error  is  introduced  into 
the  results  shown  by  gauges  of  the  construction  used  by 
the  Manchester  Literary  and  Philosophical  Society. 

In  reading  a  communication  made  to  that  Society  on 
February  6.  1844,  and  published  in  the  INIcmoirs  of  this 
Society,  vol.  v.  second  series,  I  was  surprised  to  find  it  stated 
(p.  171.) —  "  One  very  important  fact  shown  by  these  ob- 
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servations  is,  that  a  much  greater  quantity  of  rain  falls  on 
the  summit  than  at  the  bottom  of  the  lulls ;  and  this  appears 
to  be  uniformly  the  case,  whether  taken  for  a  single  month, 
or  upon  the  general  average."  And  again  (p.  181.)  — 
"  Here,  again,  the  important  fact  of  the  greatest  fall  of 
rain  being  upon  the  high  ground  is  clearly  proved."  These 
observations  are  in  direct  contradiction  to  all  other  meteoro- 
logical writers  with  whom  I  am  acquainted.  Di".  Dalton, 
in  his  Meteorological  Observations  and  Essays,  2d  edition, 
page  40.,  states  —  "  That  in  very  heavy  and  continued 
rains,  the  clouds  are  mostly  below  the  summit  of  the 
mountain.  Professor  Daniel  in  his  Elements  of  Meteoro- 
logy, vol.  i.  p.  236.,  states :  —  "It  has  been  ascertained 
more  rain  falls  at  the  bottom  of  a  mountain  than  the  ^op." 
In  a  communication  read  before  the  Literary  and  Philo- 
sophical Society  of  Manchester,  by  John  Fleming,  Esq., 
and  published  in  the  5th  volume  of  the  New  Series  of  the 
Society's  Memoirs,  p.  252.,  it  is  stated — "  On  the  descent 
of  the  hill,  and  probably  about  the  foot  of  it,  the  heaviest 
rain  Avill  fall."  And  many  well-recorded  experiments 
prove  the  statements  here  quoted  to  be  correct.  To  put 
this  matter  beyond  a  doubt,  in  the  beginning  of  January, 
1847,  a  9-inch  funnel  gauge,  similar  to  that  shown  on 
Plate  III.  was  fixed  near  Todd's  Brook  reservoir,  which 
is  situated  about  620  feet  above  the  level  of  the  sea.  Its 
position  is  shown  on  the  map  ;  and  another  gauge,  of 
exactly  similar  construction,  was  fixed  on  the  gathering 
ground  of  this  reservoir  at  Brinks,  about  1500  feet  above 
the  level  of  the  sea ;  a  gauge  was  fixed  near  the  Comb's 
reservoir,  about  720  feet  above  the  level  of  the  sea;  and 
another  gauge  on  the  gathering  ground  of  this  reservoir  at 
Comb's  llldge,  about  1670  feet  above  the  level  of  the  sea. 
The  monthly  return  of  the  depth  of  rain  registered  by 
these  gauges  is  given  in  the  following  table :  — 
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From  these  results  it  will  be  seen,  that  the  gauges  fixed 
at  the  highest  altitude  prove  considerably  less  rain  to  have 
fallen  than  the  gauges  fixed  at  the  lower  altitude  ;  and 
observations  made  with  other  funnel  rain  gauges,  fixed 
close  to  the  Bosley  reservoir,  near  to  the  surface  of  the 
ground,  590  feet  above  the  level  of  the  sea,  and  at  Bosley 
Minns,  about  1265  feet  above  the  level  of  the  sea,  and 
other  funnel  rain  gauges,  fixed  at  Woodhead,  near  the  rail- 
way tunnel,  and  higher  up  the  hill,  record  precisely  the 
same  results,  namely,  a  much  less  fall  of  rain  in  the  same 
locality  at  the  higher  altitude  compared  with  the  loioer 
altitude,  and  entirely  confirm  the  observations  of  Dr. 
Dalton,  Professor  Daniel,  John  Fleming,  Esq.,  and  other 
authorities.  How,  then,  it  may  be  asked,  were  the  re- 
sults in  the  communication  read  to  the  Philosophical  Society 
of  Manchester  on  the  6th  of  Februaiy  1844,  arrived  at? 

To  explain  this  I  must  detail  some  further  experiments 
made  with  a  different  kind  of  experimental  gauge,  called  a 
staff  gauge;  near  to  the  funnel  gauge  at  Todd's  Brook  Re- 
servoir, a  staff  gauge  similar  to  that  shown  on  Plate  IL 
was  fixed*,  and  a  similar  gauge  was  also  fixed  near  to  the 
funnel  gauge  at  Brink's.  A  staff  gauge  of  the  same  con- 
struction was  also  fixed  near  to  the  Comb's  reservoir  as  well 
as  at  Comb's  Ridge.  The  monthly  return  of  the  rain  col- 
lected by  these  gauges  for  the  year  1847,  is  given  in  the  fol- 
lowing table,  the  depth  of  water  registered  being  compared 
with  the  funnel  gauge  of  nine  inches  diameter,  and  it  may 
be  remarked  that  the  area  of  surface  of  the  staff  exposed  to 
the  wind,  combined  with  the  area  of  the  hole  exposed  to 
the  rain,  is  equal  to  the  area  of  a  circle  of  9  inches  in  dia- 
meter:  area  of  9  inches  =  63'61  square  inches,  18"75  inches 
(length  of  staff)  x  3*142  (half  the  circumference  of  the 
staff)  +49  inches  (area  of  circle  2^  inches  diameter)  — 
63*61  square  inches. 

*  It  consists  of  a  staff  of  wood  18^  inches  long  and  two  inches  diameter, 
fixed  in  such  a  manner  that  all  the  rain  driven  against  it  by  the  wind  and 
flowing  down  it,  shall  be  caught  in  a  bottle. 
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From  the  foregoing  table  it  will  be  seen  that  the  staff 
gauges  act  directly  the  reverse  of  the  funnel  gauges,  and 
very  much  more  Avater  is  collected  by  those  fixed  liigh  up 
in  the  hills  than  by  those  fixed  lower  down.    Now,  the  rain 
gauges  fixed  by  the  Literary  and  Philosophical  Society  of 
Manchester  are  a  sort  of  combination  of  funnel  gauge  and 
staff  gauge,  for  when  the  stick  attached  to  the  float  rises, 
it  commences  to  collect  water  and  to  act  as  a  staff  gauge, 
and  in  this  manner  gives  very  incorrect  results,  which  is 
satisfactorily  proved  from  the  fact  before  alluded  to,  viz. : 
—  that  the  observations  made  with  the  rain-gauges  fixed 
by  the  Literary  and  Philosophical  Society  of  Manchester, 
show  more  rain  to  have  fallen  on  the  tops  of  the  hills  on 
which  they  have  been  placed  than  on  the  hottom; — which 
result  is  in  direct  contradiction  to  the  commonly  received 
theory  of  the  formation  and  distribution  of  rain,  as  well  as  to 
the  observations  of  all  meteorological  writers  of  authority.* 
I  know  it  has  been  said  that  the  sticks  attached  to  the  floats 
of  some  of  the  gauges  fixed  on  the  Corporation  gathering 
ground  were  ordered  to  be  tied  down ;  but  I  have  myself 
upon  more  than  one  occasion  when  in  company  with  other 
parties  seen  a  stick  as  much  as  three-fourths  of  an  inch 
diameter,  standing  up  16  or  17  inches  above  the  top  of  a 
gauge  7  inches  diameter  which  was  fixed  on  the  Corporation 
gathering  ground,  and  I  have  ascertained  satisfactorily 
that  at  least  one  other  gauge  on  the  same  gathering  ground 
fixed  higher  up  in  the  hills  was  often  in  the  same  state. 
Now,  if  a  stick  half  an  inch  diameter  and  12  inches  high 
will  collect,  as  is  shown  by  Mr.  Wood's  experiments  to  be 
the  case,  sometimes  as  much  as  22  inches  in  depth  per  annum 
in  a  cylinder  7  inches  diameter,  I  will  leave  others  to  es- 
timate the  error  that  will  be  produced  in  a  gauge  of  the 

*  The  rain  gauges  employed  on  the   Corporation  gathering  ground  are 
similar  in  construction  to  the  Society's  gauges. 
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same  diameter  from  a  stick  three-fourths  of  an  inch  dia- 
meter and  16  inches  high  placed  in  an  exposed  and  windy 
situation.    I  have  no  doubt  that  in  exposed  situations  rain 
gauges  similar  to  those  employed  by  the  Literary  and 
Philosophical  Society  of  Manchestex',  when  the  stick  is 
allowed  to  rise  with  the  float,  even  when  the  gauge  is 
emptied  of  water  every  month,  show  incorrect  results. 
I  am  informed  by  J.  Magnall,  Esq.,  of  Sharpies,  near 
Bolton,  that  a  rain  gauge  placed  in  his  own  garden  during 
part  of  last  year,  nearly  opposite  the  gauge  fixed  at  the 
reservoir  of  the  Water  Works  Company,  and  not  many 
hundred  yards  distant  from  it,  showed  about  seven  tenths 
of  an  inch  per  month  less  rain  falling  than  the  Water 
Works  Company's  gauge.   Now,  the  Water  Works  Com- 
pany's gauge  has  a  stick  in  it  that  is  allowed  to  rise  with 
the  float,  although  it  is  emptied  of  its  water  every  month, 
and  the  gauge  in  Mr.  Magnall's  garden  has  no  such  stick. 
A  staff  gauge  fixed  at  Fairfield  during  the  past  year  Only 
collected  3-18  inch,  in  depth,  and  other  staff  gauges  that 
I  have  had  placed  on  the  roof  of  a  large  building  near 
London  collected  very  little  water,  which  proves  that  in 
different  situations  the  effect  of  a  staff  standing  above  a 
gauge  produces  different  results.    It  is  obvious,  that  when 
the  rain  falls  vertically.  In  the  absence  of  wind,  the  staff 
struck  endwise  operates  much  less  to  collect  water  than 
when  driving  rain  is  arrested  by  \ifor  its  entire  length. 

APPENDIX  D. 

The  Manchester,  Sheffield,  and  Lincolnshire  Railway 
Company,  have  placed  funnel  rain  gauges  9  inch,  diameter 
similar  to  those  before  described,  and  shown  on  Plate  III. 
in  different  suitable  situations  on  their  line  of  railway  to 
Sheffield :  the  observations  made  with  these  gauges  may 
be  expected  in  a  few  years  to  become  of  great  value. 
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APPENDIX  E. 

The  quantity  of  water  flowing  down  streams  fed  from 
rain  falling  on  the  sides  of  hiUs  varies  with  every  passing 
shower;  no  one  or  two  observations  per  day  can  possibly 
give  any  thing  like  an  accurate  result ;  a  flood  will  some- 
times last  but  a  few  hours,  and  yet  in  this  time  it  fre- 
quently happens  more  water  will  run  down  the  streams 
than  at  other  times  will  flow  down  in  as  many  weeks.  I 
have  had  occasion  to  make  observations  on  streams  every 
hour  in  fine  weather,  and  every  half  hour  in  showery 
weather  for  weeks  together,  day  and  night,  and  in  unset- 
tled states  of  the  weather  almost  every  measurement  varied. 

APPENDIX  F. 

The  following  examples  of  the  capacity  of  different  reser- 
voirs now  in  use,  with  the  area  of  ground  draining  into 
them,  may  be  useful. 

Turton  and  Entwistle  Reservoir. 

Cube  feet  per  acre  of 
Cube  feet.  drainage  ground. 

Cubic  contents         -       -  100,000,000 
Area  of  drainage  ground,  2,036  acres 

This  reservoir  is  shown  on  the  map  about  fourteen  miles 
to  the  North- West  of  Manchester. 

Belmont  Reservoir. 

Cube  feet  per  acre  of 
Cube  feet.  drainage  ground. 

Cubic  Contents   -       -       -  78,000,000 
Area  of  di-ainage  ground,  1796  acres 


I  =49,110. 


I  =43,430. 
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This  reservoir  is  shown  on  the  map  about  fourteen  miles 
to  the  North- West  of  Manchester. 


Bolton  Water  Works. 


Cubic  contents  of 
reservoir 

Area  of  drainage  ground,  595  acres 


reservoir         }      "      "  22,471,910 


Cube  feet  per  acre  of 
Cube  feet.         drainage  ground. 


:37,767. 


This  reservoir  is  shown  on  the  map  about  four  miles  to  the 
West  of  Bolton. 


Asliton  Water  Works. 

Cube  feet  per  acre  of 
Cube  feet.         drainage  ground. 

Cubic  contents  of  1  ^AAQao(^'7 

reservoirs        J  f  =38,453. 

Area  of  drainage  ground,  378  acres 

This  reservoir  is  shown  on  map,  about  a  mile  and  a  half 
North-East  of  Ashton. 

In  the  evidence  given  at  Manchester,  Febiniary,  1847, 
before  the  surveying  officers,  the  drainage-ground  of  this 
reservoir  was  calculated  at  608  statute  acres.  This  state- 
ment is  contained  in  a  report,  written  to  the  Directors  of 
the  Ashton  Water  Works  Company,  by  the  engineer  who 
constructed  the  works.  I  had  subsequently  reasons  to 
doubt  its  accuracy,  and  therefore  had  it  measured:  378 
acres  turned  out  to  be  the  true  quantity.  At  my  request, 
Mr.  riibbert,  the  Company's  Supcrintendant,  in  May, 
1847,  tried  a  series  of  experiments  to  ascertain  the  exact 
quantity  of  water  used  per  tenant  for  domestic  purposes. 
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and  this  proved  to  be  6*245  gallons  per  head  per  day. 
In  the  dry  year  of  1844  the  number  of  tenants  supplied  by 
the  Company  were,  on  the  average  of  the  year,  24,000,  cal- 
culating seven  gallons  per  head :  this  is  equal  to  61,320,000 
gallons  per  annum.  The  quantity  supplied  to  the  mill- 
owners  in  this  year  was  72,000,000  gallons :  this  is  equal 
to  a  total  yield  of  133,320,000  gallons  in  a  year,  or 
21,392,811  cubic  feet,  or  15'5  ins.  in  depth,  flowing  off 
the  collecting  ground.  On  the  1st  of  April,  1844,  the 
reservoir  was  doAvn  six  ins.  and  continued  to  lower  till 
October;  and  on  the  1st  of  April,  1845,  the  reservoir  was 
seven  feet  three  ins.  down,  or  six  feet  nine  ins.  lower  than 
it  was  the  1st  of  April,  1844;  and  the  reservoir  was 
never  full  or  run  to  waste,  from  April,  1844  to  April, 
1845. 


Sheffield  Water  Works. 


] 


Cube  feet  per  acre  of 
Cube  feet.         drainage  ground. 


30,000,000 


Cubic  contents  of  Red- 
mires'  reservoirs 
Drainage  ground,  912  acres, 

A  new  reservoir,  situated  at  Redmlres,  is  just 
completed  (or  shortly  will  be),  capable  of  con- 
taining 22,000,000  of  cube  feet :  this  will  make  a 
total  storage  room  of  52,000,000  of  cube  feet,  or 


32,894. 


57,050. 


APPENDIX  G. 

The"  amount  of  water  flowing  out  of  the  .tunnel  at 
Woodhead  in  January  this  year,  was  2-323  cube  feet  per 
second,  equal  to  about  one  and  a  quarter  million  of  gallons 
per  day  of  twenty-four  hours. 
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APPENDIX  H. 

Any  scheme  for  supplying  a  town  population  Avith 
water  from  surface  drainage,  especially  when  the  constant 
supply  is  to  be  introduced,  ought  to  provide  for  filtering  the 
water.  All  river  water,  especially  in  warm  summer  wea- 
ther, contains  more  or  less  organic  matter  in  combination, 
which  may  in  great  part  be  separated  from  it  by  filtration. 
There  is  much  more  difiiculty  in  filtering  river  water  that 
is  quite  clear  in  hot  summer  weather  (owing  to  the  vege- 
table matter  contained  in  it),  than  in  filtering  turbid  water 
in  cold  weather.  In  the  Appendix  to  the  Illustrations  of 
the  Croton  Aqueduct,  published  by  Wiley  and  Putnam, 
New  York,  1843,  and  written  by  Charles  A.  Lee,  M.D., 
it  is  stated,  p.  136.,  "  River  water  always  contains  a  more  or 
less  quantity  of  organic  matter  in  suspension,  or  solution. 
As  a  general  rule,  the  quantity  is  too  small  to  produce 
any  decidedly  injurious  effect ;  but  physicians  and  medical 
writers  agree  in  the  opinion  that  water  impregnated  with 
it  to  any  great  extent  must  be  deleterious.  Where  the  de- 
composing matter  is  too  small  to  produce  any  immediately 
obvious  effects,  it  is  difficult  to  procure  any  decisive  evi- 
dence of  its  influence  on  the  system.  When  the  amount 
is  considerable,  it  causes  dysentery  and  fevei's,  often  of  a 
highly  fatal  character." 


APPENDIX  1. 

Thejlood  ivater  at  present  running  uselessly  to  waste  from 
every  1100  acres  of  land,  collected  in  suitable  reservoirs 
from  the  district  here  alluded  to,  is  capable  of  yielding 
about  one  million  of  gallons  of  water  per  day. 
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APPENDIX  K. 

The  almost  perpendicular  sides  of  the  hills  in  the  valley 
of  Longdendale  are  composed  in  great  measure  of  shat- 
tered or  broken  sandstone,  portions  of  which,  in  addition 
to  the  peat  from  the  table  land,  are  washed  down  in  large 
quantities  almost  every  flood.  It  is  more  than  probable, 
Avhenever  the  projected  reservoirs  in  the  main  valley  are 
commenced  upon,  that  a  very  large  outlay  wiU  be  required 
to  make  a  secure  and  water-tight  bank  ;  and  when  this  is 
accomplished  it  remains  to  be  seen  whether  the  interior  of 
the  reservoirs  will  hold  water,  which  there  is  every  reason 
to  doubt,  as  the  bed  of  the  valley  is  most  likely  composed 
of  a  broken  mass  of  sandstone  and  soil  washed  down  from 
the  sides  of  the  hills  by  the  action  of  repeated  floods. 


APPENDIX  L. 

I  have  ascertained  that  the  number  of  buildings  situated 
on  the  collecting  ground  that  supplies  with  water  the 
Gorton  reservoirs,  consist  of  399  dwelling  houses,  forty 
farm  houses,  five  mills,  one  weaving  shop,  one  small  dye 
works,  and  one  large  Moravian  boarding-school  for  boys 
and  girls :  this  collecting  ground  is  also  intersected  in  al- 
most every  direction  by  roads ;  and  yet  the  whole  of  the 
water  flowing  off  this  land,  contaminated  as  it  must  be 
with  all  kinds  of  objectionable  matter,  is  collected  and  sup- 
plied to  the  inhabitants  of  Manchester.  Even  the  benefit 
that  would  have  accrued  to  the  quality  of  the  water  in  dry 
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weather  from  keeping  open  the  landowners'  gauges  is  not 
taken  advantage  of*  ;  and  yet  the  inhabitants  of  Man- 
chester are  to  be  obliged  to  drink  at  this  source,  till  the 
Corporation  shall  have  spent  some  hundreds  of  thousands 
of  pounds,  and  wasted  three  or  four  years  in  tunnelling 
through  a  hill  at  Mottram,  and  impounding,  or  endeavour- 
ing to  impound,  certain  streams  of  water  fed  from  an  enor- 
mous tract  of  almost  bare  peat  land ;  and  this  while  an 
ample  supply  of  water  of  the  very  best  quality  at  a 
cheaper  rate  than  it  can  possibly  be  procured  by  them- 
selves, might  be  obtained  from  you  and  made  available  to 
supply  the  inhabitants  with  immediately.  Surely  "truth 
is  stranger  than  fiction." 

Below  is  an  analysis  of  two  specimens  of  water  taken 
from  the  Fairfield  Station  feeder,  and  the  Audenshaw 
feeder  of  the  Upper  Gorton  reservoir  in  May  last  year, 
containing,  as  will  be  seen,  in  one  specimen,  upwards  of 
three,  and  the  other  more  than  six,  grains  of  organic  matter 
per  gallon  in  solution. 


Names  of  Places. 

Degree  of  Hardness, 
by  Clark's  Test. 

Quantity  of  solid  Matter  in  each  Imperial 
Gallon,  in  Grains. 

Distilled 
Water,  1-4. 

Degree. 

Matter  in 
suspension. 

Matter  in  solution. 

Total. 

Organic. 

Saline. 

Fairfield  Station 
Feeder. 
Audenshaw 
Feeder. 

21-7  to  20 
1 9  -4  to  20 

10-4 
9-2 

3  2 

17-740 
17-000 

3-280 
6-150 

13-460 
10-850 

*  See  Appendix  to  the  report  of  the  Manchester  and  Salford  Water  Works 
Company's  Engineer,  dated  May  31.  1842.  (Page  53.) 
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Charles  A.  Lee,  M.  D.,  in  the  Appendix  to  the  illus- 
trations of  the  Croton  Aqueduct  before  referred  to,  p.  149, 
remarks,  "  There  can  be  no  doubt,  that  the  chief  cause 
of  the  excess  of  mortality  in  cities,  over  that  of  the  coun- 
try, is  to  be  found  in  the  impure  water,  with  which  the 
former  are  so  generally  supplied." 

Again,  quoting  Dr.  Jackson,  he  adds,  "  It  is  evident 
that  the  health  of  a  whole  community  may  be  so  affected 
by  impurities  in  water  drank  by  them,  as  to  give  a  pecu- 
liar morbid  expression  to  their  countenances  which  causes 
the  observant  eye  of  a  traveller  to  remark  it,  while  he 
in  vain  endeavours  to  account  for  the  phenomenon.  Who 
has  not  remarked  the  expression  common  in  some  of  our 
cities,  as  in  New  York  and  Boston,  which  is  called  a  *  care- 
worn and  anxious  expression  V  This  expression,  I  will 
venture  to  assert,  is  not  so  much  the  result  of  '  too  much 
care,'  as  it  is  of  abdominal  disease,  produced  by  the  ha- 
bitual and  continued  use  of  impure  and  unwholesome  water, 
which  has  fixed  upon  us  this  morbid  stamp." 


APPENDIX  M. 

The  price  at  which  you  offered,  last  year,  to  sell  filtered 
water  of  the  best  quality  delivered  at  Marple,  situated  320 
feet  above  Brown  Street,  Manchester, — viz.  for  three  half- 
pence per  1000  gallons — would  cost  the  Corporation,  if  they 
fetched  seven  millions  of  gallons  per  day  of  this  water  into 
Manchester,  by  means  of  a  large  main  of  cast-iron  pipes 
(calculating  five  per  cent,  per  annum  to  be  paid  on  the  out- 
lay), about  three-eighths  of  a  penny  per  thousand  gallons, 
including  taxes  and  all  contingencies ;  call  it  a  halfpenny, 
then  two-pence  per  1000  gallons  would  be  the  cost  price 

F 
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of  pure  water  delivei-ed  into  the  town.     Now  a  house, 
taking  forty  gallons  per  day  (a  larger  quantity  than  is  used 
on  the  average  of  the  year  by  the  Water  Works  Company's 
tenants  at  Ashton,  on  the  constant  supply  system),  would 
cost  the  Corporation  two  shillings  and  sixpence  per  annum, 
independent  of  the  cost  of  distributing  pipes,  or  a  house, 
taking  60  gallons  per  day  (exclusive  of  the  cost  of  dis- 
tributing pipes),  could  be  supplied  at  three  shillings  and 
eight-pence  per  annum ;  and  a  large  house,  requiring  100 
gallons  per  day,  at  six  shillings  and  two-pence  per  annum. 
Wholesale  consumers  of  water  could  be  supplied,  at  a  con- 
siderable profit  to  the  corporation,  for  three-pence  per  1000 
gallons.    To  compare  the  cost  of  the  water  proposed  to  be 
procured  by  the  Manchester  Corporation  scheme,  with  the 
Railway  scheme,  it  is  only  requisite  to  ascertain  the  cost 
per  1000  gallons  of  the  corporation  water,  delivered  in 
their  proposed  service  reservoir  at  Tetley  Fold,  with  the 
cost  of  your  water  delivered  at  Marple,  as  it  will  cost  about 
the  same  amount  to  bring  water  from  either  source  into 
Manchester,  taking  five  and  a  half  millions  of  gallons  per 
day  as  the  produce  of  the  Corporation  scheme,  and  adding 
to  it  one  and  a  quarter  million  of  gallons  as  the  produce 
of  water  derived  from  the  Railway  tunnel  at  Woodhead : 
this  would  make  six  and  three  quartei's  millions  of  gallons 
per  day  —  call  it  seven  millions  of  gallons  per  day  — 
then  seven  millions  of  gallons  per  day,  of  filtered  water, 
purchased  of  you,  delivered  at  Marple,  would  cost  the 
corporation  15,9681  I5s.  per  annum,  or  a?iy  smaller  amount 
of  water  a  proportionally  less  sum.    Now  the  cost  of  the 
proposed  corporation  works  to  Tetley  Fold,  in  round  num- 
bers, if  estimated  as  follows,  will  be  certainly  rather  under 
than  over  the  mark. 
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Combined  capacity  of  the  Woodhead,  Tor- 

side,  Rhodeswood,   HoUingworth,  and 

Armfield  reservoirs,  566,000,000  cube 

feet  at  450/.  per  one  million  cube  feet. 

including  land,  and  alteration  of  i-oads.*  254,700 

0 

0 

Tetley  Fold  reservoir  and  connections  - 

8,000 

0 

0 

Compensation  to  millowners  for  loss  of 

water  privileges,  &c. 

]  3,000 

0 

0 

Millowners'  reservoirs  (to  store  night  water) 

down  the  river  Etherow 

6,000 

0 

0 

Tunnel,  near  Mottram,  2272  yards,  at  12Z, 

per  yard     -          _          -  - 

33,264 

0 

0 

Millowners'  gauge  weir  across  the  river 

Etherow                -          -  - 

1,000 

0 

0 

Watercoiu-se  from  mouth   of  Tunnel  to 

Tetley  Fold  reservoir 

2,300 

0 

0 

Watercourses    covered,    and   open  from 

HoUingworth  reservoir,    to  mouth  of 

Tunnel        _          .          _  - 

7,000 

0 

0 

Watercourse,  from  Woodhead  reservoir  to 

Armfield  reservoir,  including  occupation 

bridges        -          _          _  _ 

11,440 

n 

u 

n 

Omissions  and  contingencies 

20,000 

0 

0 

356,704 

0 

0 

Interest  at  51.  per  cent,  on  356,704Z.  per 

annum        -          -          _  _ 

17,835 

4 

0 

Management,  taxes,  maintenance 

1,000 

0 

0 

18,835 

4 

0 

Add  to  this  for  filtration  (to  compare  it 

with  Railway  Company's  scheme)  2000Z. 

per  annum  for  interest  of  money,  and  for 

constructing,  cleansing,  and  attending  to 

filter  beds     -          -          -  - 

2,000 

0 

0 

£ 

20,835 

4 

0 

*  It  is  usual  to  estimate  the  total  cost  of  large  canal  reservoirs,  at  from 
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So  that  if  this  estimate  of  the  probable  cost  of  the 
Corporation  works  be  correct  (and  the  ratepayers  of  Man- 
chester may  be  considered  fortunate  if  the  proposed  works  are 
carried  out  without  costing  a  very  large  additional  amount), 
seven  millions  of  gallons  of  water  per  day  by  the  Corpora- 
tion scheme  will  cost  20,835/.  per  annum,  and  the  same 
quantity  by  the  Railway  scheme  15,968Z.  15s.  per  annum. 

APPENDIX  N. 

There  is  something  objectionable  at  the  first  sound  of 
conveying  water  by  means  of  a  canal  from  one  point  to 
another ;  but  when  it  is  remembered  that  a  canal  is  an 
artificial  conduit  into  which  no  sewers  or  filthy  drainage  of 
any  kind  is  allowed  to  enter ;  that  a  constant  quantity  of 
water  (in  the  case  of  the  Peak  Forest  canal,  upwards  of 
three  millions  of  gallons  per  day  of  the  best  quality)  is 
regularly  passing  in  at  one  end  and  out  of  the  other  for  the 
supply  of  its  locks ;  it  may  be  considered  as  scarcely  pos- 
sible to  form  any  conduit  that  would  answer  the  purpose 
better.  When  the  sides  of  a  canal  are  not  lined  with 
masonry,  a  current  of  water  passing  through  it  may  be- 
come slightly  turbid  with  earthy  particles  ;  but  such  water 
can  very  easily  be  decantered  or  filtered,  and  is  not  then 
materially  injured  in  quality:  it  is  the  presence  of  organic 
matter  (which  is  likely  to  become  putrid  in  warm  wea- 
ther) and  objectionable  salts  that  render  water  unwhole- 
some and  unfit  it  for  domestic  use.  When  the  sides  and 
bottom  of  a  canal  are  lined  with  stone,  water  may  be 
conveyed  by  it  to  any  distance  in  the  utmost  purity. 

2\d,  to  3^.  per  cube  yard, — 450Z.  per  million  cube  feet  is  something  less 
than  3d  per  cube  yard.  The  Corporation  engineer,  in  an  estimate  made 
about  three  years  since  to  some  of  the  directors  of  the  Manchester  and 
Salford  Water  Works  Company,  stated  500/.  per  million  cube  feet  to  be  the 
mean  result  on  five  different  sites. 
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APPENDIX  O. 

A  beautiful  model,  showing  the  undulations  of  the 
ground,  the  rivers,  canals,  railroads,  towns,  and  principal 
features  of  the  country  from  Burnley  to  Congleton  in  the 
West  of  England,  as  far  as  the  river  Humber  and  the  city 
of  Lincoln  on  the  East,  has  been  lately  made  by  F.  A. 
Carrington,  Esq. 

This  model  shows  very  accurately  the  relative  positions 
and  altitudes  of  the  towns  of  Manchester  and  Salford,  with 
the  upland  and  ridge  of  hills  surrounding  them  from  North 
to  South,  and  may  be  seen  by  any  one  interested  in  the 
supply  of  water  to  Manchester,  upon  application  to  Mr. 
Carrington,  at  his  residence,  10.  Henrietta  Street,  Co- 
vent  Garden,  London, 

APPENDIX  P. 

From  inquiries  specially  instituted  in  the  valley  of 
Longdendale,  among  persons  living  near  the  streams  pro- 
posed to  be  impounded  by  the  Coi'poration  for  the  use  of 
the  inhabitants  of  Manchester,  I  am  credibly  informed, 
that  upon  heavy  rains  following  a  drought  in  the  summer 
time,  the  water  flowing  down  the  streams  is  about  the 
colour  of  London  porter,  and  so  strongly  impregnated  with 
moss  and  peat,  "  that  it  can  at  such  times  be  smelled  a 
field  oflf ; "  considering  the  quantity  of  peat  mixed  with  the 
specimens  of  water  collected  last  year  by  the  surveying 
officers  appointed  by  Government,  in  the  valley  of  Long- 
dendale, during  cold  frosty  weather,  and  considering  also 
the  effect  of  a  slight  increase  of  temperature  in  rendering 
peat  soluble  in  water,  this  may  readily  be  believed.  To 
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impound  in  reservoirs  the  water  flowing  dewn  the  streams 
at  such  times,  the  peat  mixed  with  it  must  be  also  im- 
pounded;  this  might  subside  in  time,  but  the  water  would 
still  be  in  contact  with  it,  and  the  result,  in  warm  weather, 
would  be  to  keep  the  water  discoloured  and  charged  with 
organic  matter  in  solution.    I  have  specimens  of  water 
collected  below  the  junction  of  the  Crowden  brooks,  after 
heavy  rain,  at  5  p.m.  on  May  16.,  last  year,  when  the 
temperature  of  the  air  was  53°  Fahr.,  and  the  temperature 
of  the  water  in  the  brook  44° ;  it  was  a  very  dark  colour 
when  collected;  I  have  kept  it  ever  since,  and  it  is  still 
similar  in  appearance  to  dark-coloured  Sherry.    Any  one 
who  would  take  the  trouble,  in  the  summer  time,  to  pro- 
cure specimens  of  water  from  the  reservoirs  belonging  to 
the  Rochdale  Canal  Company,  situated  at  Blackstone 
Edge,  the  collecting-ground  of  which  reservou's  is  covered 
Avith  peat  of  a  less  objectionable  character  than  that  cover- 
ing the  top  of  the  proposed  Corporation  collecting-grovmd 
in  liongdendale,  may  be  easily  satisfied  on  this  point.  I 
examined  the  water  contained  in  two  of  these  reservoirs 
in  February  of  this  year,  and  it  was  then  of  a  sensibly 
brown  tint. 

The  millowners'  compensation  reservoir  belonging  to 
the  Bolton  Water  Works  Company,  situated  at  Belmont, 
about  five  miles  North- West  of  Bolton  (see  Map),  has 
1796  acres  of  land  draining  into  it,  878  acres  of  which 
is  from  pasture  land,  and  918  acres  boggy  peaty  land, 
varying  from  six  inches  to  six  feet  in  depth ;  the  whole 
surface  is  covered  with  coarse  grass  and  heath,  and  the 
heaviest  rains  will  not  wash  down  the  peat  mechanically 
mixed  with  the  water;  although  the  reservoir  collecting 
this  water  be  about  33  per  cent,  larger  in  proportion  to 
the  area  of  the  ground  draining  into  it,  than  the  reservoirs 
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proposed  to  be  constructed  by  the  Corporation  in  Long- 
dendale ;  yet  this  water  in  summer-time  is  of  a  sensibly 
brown  tint,  and  quite  unfit  to  supply  the  wants  of  a  town 
population. 

APPENDIX  Q. 

The  annual  fall  of  rain  calculated  on  by  the  Corporation 
of  Manchester,  and  upon  which  the  quantity  of  water 
that  can  be  collected  by  their  scheme  is  founded,  amounts 
to  from  54  to  63  inches  in  depth ;  it  is  almost  needless 
to  remark,  that  in  supplying  a  population  with  water  for 
sanitary  and  domestic  purposes,  it  is  necessary  to  secure  an 
abundance  for  use  in  the  driest  season  of  the  driest  year,  as 
in  warm  summer  weather  from  20  to  30  per  cent,  more 
water  is  used  than  in  wet  and  cold  weather.    The  table  at 
page  33.  proves  that  at  such  times  no  such  quantity  as  that 
calculated  on  by  the  Corporation,  falls  on  the  East  side  of 
Manchester ;  and  that  the  quantity  of  rain  falling  among 
the  hills  to  the  West  of  the  town,  is  the  greatest,  and  among 
the  hills  to  the  East  (where  the  Corporation  works  are 
proposed  to  be  constructed)  the  least,  which  last  result 
may  be  accounted  for  from  their  greater  distance  from  the 
sea.    The  kind  of  rain-gauges  employed  to  ascertain  the 
depth  of  rain  falling  in  Longendale,  which  are  similar  to 
those  employed  by  the  Literary  and  Philosophical  Society 
of  Manchester,  ajipear  to  have  misled  the  Corporation. 
(See  Appendix  C.  page  66.) 

APPENDIX  E. 

As  you  are  aware,  in  the  Spring  of  last  year  the  Corpo- 
ration could  have  made  arrangements  to  secure  for  the  use 
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of  the  inhabitants  of  Manchester,  eight  millions  of  gallons 
of  filtered  water  per  day  (as  much  as  will  be  required  for 
the  domestic  use  of  the  Borough  for  some  years  to  come), 
delivered  at  Marple,  320  feet  above  the  high  part  of  the 
town,  for  l^d.  per  1000  gallons  :  in  August  last  year 
(after  having  spent  a  large  sum  of  money  in  opposing 
your  scheme),  the  Corporation,  in  conjunction  with  the 
Water  Works  Company,  purchased  of  you,  for  three  years 
certain,  two  hundred  millions  of  gallons  per  annum  of  the 
same  water  unfiltered,  to  be  delivered  in  the  Gorton  reser- 
voirs, at  3</.  per  thousand  gallons  ;  or  at  double  the  price 
they  might,  by  adopting  a  wiser  course,  a  short  time 
previously  have  secured  the  same  water  filtered. 


THE  END. 


London ; 

SpOTTiswoonE  and  Shaw, 
New- Street- Square. 
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